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the findings of research. The preyious two decades of curriculum devel-~

Tha FRISM Project R g
PRiorities In School Mathemstics: . B “3
A Study of Actual and Desired Curricula: Practices | '

't e In:raduetinn v~

The PRISM Project of the National caancil nf'Tcachers of H&:he-
matics (NCIM) was designe& to collect informjtion about desired currxicu- | o
lar practices in mathematics as a basis for canpa:isan with actual .. ;{ﬁi
practices in thg schools. The NCIN, through the a::inn of i:s Board of - : ,,ﬂ,A
Directors in 1976, adopted as its ;op‘p:iu:itg.*fin-ynar~gca1 the - S ;“?i“L*f;a
development of specific curriculum :ecanmgndatiens suitable for the | |
decade of the 1980's. The PRISM Project is one-of the sources of
information used by the NCTM in fornulatins their curriculusm recomsen-
dations for the 1980's. ' S U

Curricular décision makiag in the United States appears to have. e
been characterized by chaage £or the sake of ch:nge, by failuze to R
congolidate productive practices,'aad_by a propensity for ignb:ing .

opment is characterized by rapid change. We have moved without pause —
from one .cea of curriculum development to another--from modern cathe-
matics to mathematics for the disadvantaged to career edgcation mathe-
matics, from metrication to consumer mathematics to basic skills to

-handheld cglculator applications.

There has been an aldiost suicidal concentration of vital resources
and energy on the newest change. Each new fad means that more and more
energy and resources must be expended to get the revision underway and '
accepted in the schools. Neither the teachers nor the public appear to
be satisfied with the present curriculum. The dissatisfaction is not
unrelated to the rapidity of change. The NCTM was of \the firm belief
that the fad-like characger of curriculum change could be reduced by
the development of a blé%print for change based on research findings and
the wisdom of concermed groups. Such a basis is needed for determining
the priorities for the investment of time, money, energy, and other re-
sources. Planned, controlled cﬁange—-wi:h the ocbiect of that change
kept clearly in mind--is needed.

10
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ramh:i.nn of curricular phm :Ln :hc past have dmt:i:lé n:m
coguizance of the degires and op‘inim held by the differen: populations
t have & atake io the effectivensss of school mathematics programs. )
The d:vclapment of new curricula has been primarily the prerogative and . '*‘w_v‘q
.d ‘of experts in mathematics and mathematics education and has not Lo
:cflected adéquately the concerns and vsluns of such groups as pareats,

I:uche:s, and school boazd members. The NCTH JPRISM Project was esigned o
to sample and contrast the opinions of ‘samples of several different ) “‘ffi
populations ahou: curricular preferences and prioritiss for sechool msths— .
matics. / ' e TLE

The NCTM PRISM Project collected information to be used ”by the T
NCTM pursuant its goal of formulating aud implementing s blueptint for s
planned curricular éﬁange for the 1980°'s. 1In particular, the PRISM ."' ' e
Project is a primary source of information concerning what sgmplés of -
cnncerned populétieés believe are the curricu;artbgeferences and prior-
' i:ies for the couing decade. | '
This sec:ion of the report describes the gene:al design of the g
Project, . :he instrument development and sampling plans, and p:avides

information concerning cha:aet%fistics of the samples. Subsequent scetions
repor: on the curricular preferences of samples wi:hin currirular strands,
considers the responses across strands about prac:ices that are represented
in more than one strand, examine priorities across strands for deéelop- ‘ ‘ N
ment and research, and, finally, consider some of the preferences and
priorities in terms of the evidence of curreant practices.
D Design of the PRISM Project
The PRISM Project was designed to collect informatica about prefer-
" ences an&epfioriﬁiés cancérning the mathematics curriculum of the Zuture
from samples of several populations. Curriculum was. defined broadly to
include topical content in mathematics, the tools and modes of EQstfuc-
tion, sad levels of student need. Survey instruments were to be construc-
ted that gave an opportunity to react :o‘items reflecting choices among
curricular alternatives. |
' Curricular alternatives were considered tcvbe on two different levels. 'i
The £irst level concerns thinking or decision-making specific to a given |
~ factor in curriculsf; planning. Examples of such factors are goals, the
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'.Vnach strand, items were nested in a cluster fa: each factor such a gnal:

" were asked to consider alternatives ig a eluster with the proviso that

-
‘ ' ‘ o
- for the p:eference survey were "small" xnd specific, Exaniination of the i R
|
|

. . B . . " ' .& .

éiturc of the sﬁhjtee matter, the matsrials snviroument, the {nstructional
praeticas, and. the psycho-social climate of the schocl. Ths'segénd level g
fﬁNQE?snllr thinking or decision-making respects the interactive charsc-" f ffgi?
ver of these factors and is of & wore global nature. ,Ehul.ifhl decision ; gﬁﬁﬁ#
was made to have two rounds of surveys. ’ e . , §,¢

The first-round surveys wera the prefe:ences surveys._ They inquired j

about curricular alternstives at a specific level. 'The items were designed f
in sets that cancerned_::ghncific asjor tepical ares or strznd of the ‘v-;.f o

!

|

|

mathematics curriculum-such as computer li:cxacy or méasurenent. Hithin

or instructional methods. Respondents could indicate within esch cluster ? “;gﬁ
the strength of their preferences for given altérnatives. Respondeats ) ‘?

the effects of other factors were ralatively equal. Thus, alternatives “

professional ll:e:atu:e in ma:hemaqics educst.on that concemned theory,
rédarch, and practice indicated a xich variety cf curricular alternativas -
;?he basis of the preferences surveys. I : \
" The seconﬁ-rauud surveys were called the priorities surveys. Ini~
tially they were conceived of .in termswaf idenkifying the mns:‘popular ‘
alternatives. for strands found in the daca of the preferences au:véys and, .

for

- then, asking indivxduals to reflect :heir prie:ities for éeéelspmsnt and

resgarch across these popular choices. For example, a_respensa might have"

‘concerned whether it was more important to imvest resources’isn developing

‘an altErna:.ve curriculac practice in geometry or one i? statistics and .
probahility. However, the decisidn was made that it would be more realis-
tic ta represent the %dgscision-making for curriculum in mre global terms 3
that would allow decisians about priorities in terms of the intetactive E
nature of all the factors. ‘Thus, :espandents inéicated prioritigs not }
only in te:ms of the topfcal areas or strands such as algebra or geometry 1
but also in terms of wh;:her dhvelopment was of higher priovity for con~- \
tent than for teaehing me:hods, or of mathematics for special’ catggories aE ;
students than fag\investing in new resources for ‘the mathematics progran. ;
AN | ‘ , !

Surveying Curricular Preferences .
Tha rich and varied selection of currieular alternatives indicated

Ly



by sources such as the three zecant’ status studies Mcmissibn.ad by ths
N::ianaI\Sn_gnce Foundation (Suydam.aad Osborne, 1977; Weiss, 1877; Stake
and Easley, 1578), as well as the evidence of prafessionn; literature

in mathematics education, xndicated the wﬂsdon of usins techniques of item

aampling in order to keep survey instruments at a reasonable lens:h for

x~95 preference surveys. It also indicated tnat & major portion of ‘the time
of the project had to te given to the preparsation of the survey instruments.

That is, the forces and iseges affecting curricular decisions are of such

& nature that many items were required to reflect the full range of choices

of alternatives.
The initial concept for representing curricular alternatives was
in terms of some choices represeating past practices, smme\fepresen:ing

-alternatives that are currently popular, and some that leoked\gz the
.. future to describe practices that mdght be anticipated. Although this

orientation was kept in mind during the process of instrument construc-
tion, it was exceptionally difficult to descrike nypothesized future
practices in terms that were consistent with nany individuals' under~
standing, knowledge, and vocabulary. Consequently, the information about

curricular preferences and priefi:ies fnend in the PRISM date are relatively

nmiddle-of-the~road or conservative since the items more oiten describe
alternatives in curreat practice then extreme. futuristic alterpatives.
The initial plan identified three categories of population to be
sampled: ' . ” |
--ygsers of curriculum, including teachers and student
—makers of curriculum, including mathematics educators and mathe-
maticians »
—=buyers of curriculum, including supervisors, administrators, and
school board members. )
The past twenty years of curriculum development and recommendations
have represented the opinions of the second category of populations to
a much greater extent than the ether two. Discrepancies between the
preferences and priorities of the makers of curriculum and of the users

and buyers of curriculum may accoumt in part for the mixed successes of

previouys efforts in revising the mathematics curriculum. Therefore,

one of the major goals ef the PRISM Project was to identify discrepancies
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bctwteé popuiations in terms of their curricular preferences and
‘priorities. |

The identification of the prefe:ences and priorities of populations
is particularly important in the larger NCIM effort of preparing & cur-
- ricular blueprint for mathematics in che 1980’s. The formulation of the
curriculum recommendaticns per se is not at s:ake, the :ecoumendations
are not being determined by ballot or through the PRISM survey processes.
Eowever, implementation strategies are part of the curriculum blueprint.
Information about the level and nature of sﬁppﬂrc for a ~scommended
practice affects the choice of implementation strategies  Suppose the
data reveal the following situations:

-=All samples demonstrgte strong support for increasing
the attention given to a particular type of goal in the
teaching of the mathematics of several different
strands. If this fits with a recommendation of the
NCTM for mathematics in the 1980's, then the imple~
mentation strategies of lobbying congress and federal_
and state agencies for the development of materials and N
in-service education for teachers and of encouraging

., producers of instructional ma:é:ials to stress the
goal would be facilitated.

=-Parents and school board members exhibit little
support for a practice that requires a new investment
in electronic technology to:accomplish an NCIM recom-
mendation. An altermative for an- implementation stra-
‘tegy might be the launching of ‘an educational aware-
ness campaign for these populations.

-~Teachers and teacher educators value such different

_practices in the teaching of algebrs tha:vit is
questionable whet.ier NCTM recommendations about the
teaching of algebra would be understood by tbé ma-
jority of teachers, An implementatiom strategy might
be to make certaiﬁ that teacher educators are fully
aware of the differences in opinions hecweeg then- }'

selves and thelr in:énded in-service audiences.
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The hypothetical examples given qbovo provide an.olnhora:ion‘of
che intent of the PRISM Project and riecify what is critical in the prepara-
tion of items for the preference and priorities surveys. The success OX
failure of the PRISM Project depended upon the quality of instruments
dcvaloped. Consequently, the first year of the two—ané-one—hglf-ﬁeor

'projeoc was invested primarily in the development of instruments. Par-

ticular care was taken to identify practides that would :epresen: acecu~
rataly current topics and forces that are at issue in the teaohing of. »
school mathematics for the target populations of the surveys. . Im order -
"for the NCTIM to utilize the informationm. effeotively in designing im-
pl ation strategies, the descriptions of alternative prao:ioes in

the instruments had to provide evidence that would help in making the
judgment of what was acceptable and what was not.

_ Teachers are a key element in the curciculum change process. 1f

a teacher finds a curriculum recommendation aooeptahle, then the likeli-
hood of successful implementation is significantly greater. If a recom-
mendation is not viewed as significant or to be in conflict with what ‘
the teacher holds,to be important, them the teacher will either not L .
implement the recommendation or will do so with a significant lack of

- enthusiasm and commitment. No other population has quite as critical a

role in determining the success.or failure of a set of curriculum recommen-
dations. For this reason, the PRISM Project began the comstruction

of the item pocl for the preferonoe.édrveys by foousiog on the teacher
populations.

The preference item pbol for the teacher populations was considered
to be the base for the developmeat of items for other populations. The
initial intent was to have as many items as possible in common for the
teacher populations and the other populations. The greater the common-~
ality, the smaller the risk of error in analyzing and interpreting dis-,
crepancies between the sets of data from different populations. This
required the use of ordinary language in-so~-far as possible in‘stating the
technical aspects of mathematics and mathematics teaching in the items.
This proved to be' somewhat unreaiistic since it imposed too many restrict-
ions on the range. of alternmatives in describing ﬁhe practices that should
be included in the item pool.

The practical result of coping with the language and technical content



of mathematics educa:ian»du:ins‘the_iqen.ﬂfi:ing was a restructuring )
~ of the ‘population categories. Using familia:icy with the technical aspee:s_‘
( of mathemstics and mathematics education in the schools as the bdasis, :he '
populations were categorized in two groups, professional and lay. The

item pools for the preference and priority;Sutveye ware desigeed and orga- 'flﬁgﬂfé
pized for these two groups. - o h;¢ N
o~ The professional groups that we wanted to sample were :he following: .

elementary school teachers, secondary school mathezatics teachers, junior
college mathematics teachers, mathematicians, supervisors of schaol mathe-
matics programs, <nd teacher educators who work with preservice and in-
sexrvice teac her:\gf mathematics. Each of these groups has a unique function
and/or commitment in implementing curriculum or in dealing with the
products of that curriculum. Each group has a stake in how issues are
"resolved and the direction that the curriculum takes in the future. More
precise descriptions of how the saaples were selected and characteristics = .}
of the samples will be given later in this chapter. ) '
Two comments aheut the sample of teachers to be selected are igpor-
‘tant. First, it was considered important to select individuals possessing
‘judgment concerning the curriculum and its effectivemess. The perspectives
of leaders in the cohort of teachers were deemed important in order to
reflect thoughtful comsideration of the issues and forces attendant to
selectinglﬁreferences and priorities among alternative curricular practices.
The decision was made to select sampies using the membership'rosters of the
NCIM, since membership in the organizaticn is evidence of the desired level of
professionalism. Second, some of the issues about curriculum and some
forces impieging on curricular decisions are unique to the middle school or
junior high school level. We preferred sagplxng a pepulation of teaehers
uniquely concerned with and having respon51bilities for imstruction of this
level of student. We found no adequate® and efficient means of sampling
teachers of mathematics at this level of schooling. Consequently, some item
~lusters concerned primarily with elemencary school curriculum alternatives

and some clusters concerned with the secondary school curriculum alterﬁaéives‘

®

contain items epecifie to the issues and forces affecting the middle or junior

=

“high school cﬁrriculum since junior high or middle school teachers are repre- Il
sented in each sample.
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Two i:em~-pools were constructed fcr the prefe:encg survays cf ” fﬁf

teachers; one concerned primarily with the elemen:a:y “school ¢ curriculum =
and the other focused on secondary school curriculum. The item-pools had
many clusters of items im common. The clusters cnncerned uith the selection
of content alternatives provided the primary differences in the, tvo item o
pools. The secondary school teacher icem-pool was used in surveying the
preferences of the samples of mathematicians and of teachers of two\yea:
college mathematics. |

Teacher educators and supervisors typically have :esponsibilities
spanning both the elemextary and the secondary school programs. There- - .
fore, it was important to give them an opportunity to respond :o items at
both levels. Based on the common features of some of the eluscers con-~
cerned with the same factor, such as imstructional resources, that occurred
in several of the strands, the decision was made ‘to collapse chése clusters
into generic clusters that were to apply to all curricular strands in mathe- |
matics. This decision was forced by the fact that for both the super-
visors aad the teacher educa:ors the number to be sampled was too smsll
to assure a sufficient number of responses to a question even if a large
response rate were realized. Specific details concérning the characteristics
of items and af the item sampling will be given in the next secticn of this
chap:ér. ' i . .
Initiglly, four lay populatioms wefe considered for sampling: princi-
pals, school board members, pareats, and businessmen. -?r}ncipals were con-
sidered important tb.sample because their instructional leadership and
support caa be a significant factor inAdé:ermining the success of new pro-
grams in echools. Although principals must be regarded as professionals
with regard to educatiomnal processes, many--particularly at the secondary
school level--do mot have the background in mathematics to render profes—
sional judgments about the technical aspects of mathematics education.

‘School board members were comsidered critical to sample since they control

the use of funds that may be needed ta implement some curricular modifi-
cations. Parents were included in the preferred sample since nc other
group‘has quite the same interest in the effectiveness of the school mathe~

. ‘matics program. The desire to include businessmen was primarily from the

consideration that they hire the products of the schools and have first-

nand experience with the effectiveness of the schools in producing indivi-

~i




. the preference surveys are identified below: . . |

du:ls who know m;thnmn:ic: well nnnugh ta £nn=:ian in.jn&-:lla:ad
:a:ponsibilities. | S

. The lay popula ons p:avided :ha aasa difficulty in locnniﬁé_m““fhm .
samples with raadily accessible addresses that could be selected randomly
and be representative of :he population. For e:anple, initially we had
hoped to sample paremts through the mational Parent-Teacher Association .
(PTA) and its mailing lists of members. ' The PTA was quite interested .
in the PRISH Project, but has had a policy for several decades that
prohibited the release of mailing lists for such purposes.. Nor could &
mailing list for businessmen be located that was sufficiently representative
of the different types of businesses in the United States. Cansqusn:ly.‘ |
the lay populations sampled were: principals, school board presidents, and
parent-teacher orgsnizaticn presidents. _

&

Five factors that determined characteristics of the itam pd&is for

\

1. The intent to describe a wide variety of alte:na:ives in\cu:-
ricular practices that are indicative of current issues th
forces affecting decision-making about the mathematics ;urri—
culum. |

- 2. The decisiog to describe altermative practices within major
curricular strands of the mathematics program of the schaols\\
in order to allow respondents to exhibit preferences‘specific
to - decisions ah&u: goals, content selection, methods and tools
of inctvrution, and levels of studegt need for each of Lo @

¥

stranua .

3. The decision to use item-sampling techniques. o

4, The decision to begih by constructing instruments for the samples
of teachers. * o, -

5. The characteristics af the other populatxons to be sampled and
the consequent modifications of the teacher item pools to fit
these characteristics. o ' |

The major investment of effort during the first year of the project

was in the preparation of the preference item pools for teachers. From

October 1977 to April 1978, background information concerning alterna-

~tive curricular practices was collected and synthesized for each of the
strands to provide working papers for the use of the item-writing teams in



‘10
the construction of items. From April through August, itans were :&vind,.
piloted with teachers, and revised again in order to have the instru-

" mants consaruc:ed for mailing to teachers in Septenber -aftex. the hesinr' .‘w__m;?!f

ning of the schoox year.

Preierence surveys were mailed to the sanples of mathematiclans
and two-yesr college teachers during late fall 1578. The madifica:innh
of the item pool to fit the characteristics of the supervisors and teacher
educators samples was also accomplished durimg the £all. Insurumen:s,>
were mailed to these two samples in December 1978.

The preference item pool for the lay populations was a drastic
- modification of the item paa§~use¢.fqr the professional samples. Al-
though some items are common to both pools, the effort to reduce further
the reliance on technical language resulted in deletion of many items.
_For example, the clusters of items concerned with content selection alter-
natives within each of the strands were deleted. Othe: items were modi—

‘fied to preserve the intent of the preference survey item pool for pro-  "r"

fessionals. However, the degree of cammonality between the professional
and lay preference item pools is not as great as might be desired. The
preferences surveys were malled to the lay populations in February 1979.

Surveying Curricular Priorities ’ 3
' I: was initially anticipated that the results of the first-round

surveys would be used as the basis for cans:rgctzng the priorities survey.
This was unrealicstic. First, the éiming of the preference survays pre-
cluded having all of .the data proceésed by the time it was needed for .
instrument development. -‘Secoand, the nature of the.instrument that evolved
for the preference survey was somewhat different ﬁhaﬁ initially imagined.
The alternative practices that were described in the items were of a more
specific nature than had been envisioned in the propqsal.e Examining small,
particulave alternatives did not readily accommodate to the ccmpariéons
initially planned for the priorities survey. Third, tﬁe manner of data‘treat—
‘ment encompassed some analyses that allowed inferring priorities from
preferences. Finally, no logically defemsible rationmale could be found for
cambining the data across populations to identify specifzc practices ss
£irst choices. Who was to say how the, preferences of teachers should be

weighed in comparison to the cpinions of parents or mathematicians’

rhg
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Consequently, the priorities survey was constructed indeperdent of the
(O results of the preferences surveys.
- The structure of the p:eferences surveys did serve as a guide £e:
the design of the pr_icri:y survey instruments. Forced-choice items were g
) developed concerning the major, global faqtars aﬁfecting curricular I
~_ practices that had been used as the basis for writing the clusters for -
N the preference survey instrumeats. Each cluster of items in the praference _
survey had concerned & single setting of mathematics and a single maicr
factor in curriculum planning. The items for the priorities survey re- “
. spected the interactive character of these factors by being either inde- ‘ffg§g
pendent of a content setting or requiring contrasts across content settings .ffi
unljke the preference instruments. : o ‘35&
The forced choice items pr¢sented five alternatives to the respon- (
dent to rank order from first tc fix:h in terms of the priorities for :he
.°  decade of the 1980's. The professional samples were givea a set of five ‘ gﬁ
Tl | reasons to use in indicating why they ‘assigned priority one to a particular o
D factor and five reasons to indicate why they had assigned .priority five
to another factor. The professiunal samples were the only populations , L
that had this option of indicating the reasans fo: the assignment of priori- . “&
ties. S ' ‘

Two additional types of items‘wére'includeé on the priorities survey.
One type of item concerned general factors affecting the performance of the
schnols in mathematics but which are not specifie to mathematics teaching
and learning. Discipline is one type of geueral factor that affects the
Quality oﬁ.ﬁgthematics programs but is d@ggéqteristic of the schoocl-commun—
ity that transcerdis matheﬁatics teaching and learning. In particular, we
. © considered it important to have .some perception of whether the diff{srent
samples considered the general problems facing schools to be more impor-
tant and'siéniiicant than those specific to the teaching and learming of ;|
mathematics. ﬁe were concerned that attention and rescurces invested in , 4
mathematics teaching and learning might be considered misplaced if the
general problelms were seen to be the dominant factors affecting the success
of mathematics programs. ' .’ ,
The other type of items on the pricrities surveys concernéd mechanisms
for accomplishing changes in school mathematics. The items described
different ways té approach the problems of maﬁhematics education in the

.« . ~

e .
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' "lundwelopment. Items allowed an {ndividusl to indie;:e ;se:eep:im ef:'ff

~ anticipate ‘the future as well to provide the respondent with an oppor-

' faction with current schon! mathematics programs. Consequently, through- 1»#éf

‘preference survey instruments were made at tue stz 28 of preparing the pro-

" {n mathematics. The initial framework listed the following areas or

1980':. such ‘as preservice ‘teachar .dua:ion. in-emiee -duea:i:m.
evaluation and assessment afforts, and different approaches te currieus'

the effeetiveness and appropristeness of such meehanisms , |

' The PRISM Project was concerned with assessing the pereeptions nf .
different samples' opinicns of what ought tc be in the mathemarics eu:—
riculun. It was part of a larger.cffort of the NCTM o make and in;:le- ‘
ment recommendations of curricular ehange. Thus it was pax:iculsrly
appropriate to collect some information coneerning the pereep:iene e£
appropriateness and effectiveness of mechanisms for. change.

The construction of the prieri:ies surveys was completed in

February 1979. The mailings oﬁgﬁhe priorities surveys was completed
in March. |

Instrument Development . '?ff?"

i
§

Preference Surveys

The preference surveys were designed to represent curricular
alternatives and issues encompassing mathematics content areas, tools
‘and modes of inscruetzea, and levels ¢f student need. The intent was te ’ A

tunity to react to alternatives pereeived as important sources of ‘dissatis~-

out the preparation of tlz instruments, a variety of iadividuals and
groups other than the PRISM staff coptributed to and reacted to the
design and content of the instruments in order to assure an adequate __; {£

representation of alternatives.
The first decisions that .served to determine the nature of the

posal. It was deeided to organize the instrument’  around mejer topical areas

s::ands. whole numher operations; numera:iegi fractions, and decimals;
ratioc, pngportion, and percent; mea:uremen:. epgliee:iens and prcﬁlem '
solving; sigepra. geometry; g;atiscies and prebebili:y, and analysis. . , ‘ ‘}
A second eri:iehl\decieien was to use techniques of item sampling in o
which nct everyeneixeeponds to :he same survey instrument but an individ-
ual's responges are eemhiped with other respondents in order to determine
the reigpﬁse patterns of the total sample. This allowed the creation of



' ti.vu and :Lnuu than possible if a ainah iu:nmt vere used for

- identify points at issue for the topical aveas in mathematics ‘that hdd

by the Steering Committee of the PRISM Project to modif¥ ® 83t of

‘ular strands identified by the. Steering CQmmittea were-reviseg*‘

-nch larger ir.n pool mn-pnnns :ﬁb:mdcr mpc of alterna~

all. - g - oMo
During Spriag of 1.977. i.nforml survays of the audiencu at 2

selected program sessions st the NCTM Annual Meeting were conductes to

been id‘gm:ifie& in preparing t}xe proposal. - This information was used

coutent strands serving as the framevork for designiug inscnr.ngn:s .
at the November meeting early in the course of the prnfec:. The' cu:ric-

follows: . .
Frgc:ions/necﬁmals--FD
Algebra--AL
Whole Numbers=-WN .
Géonmetry—~GM : e
Probability and Statistics——PS e
Raticl?topartion/?e:cent-8¥ |
Problem Selving—-PB _ '
Measurement~—MS . | ' d , T
. Computer Literacy--CL ’ - ‘ ) P
Analysis——AN ' L
The listing of cuxricula: strards is a restructuringg of the inicinl fram. -
wnrk.ui:h one significant addition, . computer literacy. The inclusiun of
campu:e: li:e:acy was in recagnitian of its potential impact on mathe-
matics during the 1980's and the recognition of the issues that are being
generated by tn& changes associated with the use of the computer in the -
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schools.
The probiem solving and applications strand was modified to provide

" a more precise delimitation gf what should be stressed in the construc-
“tion of the preference survey instrument. The Steering Committes urged

that problem solving not be narrowly construed as being limited to ver-
hal'htoblem solving. The Steering Committec argued that techniques and
heuristics of problem solving should be emphasizcd ds the objects of
teaching in the problem solving curricular strand. . r

The decision was “also made mot to tie applications with prchlem

®

solving in a single strand. The ‘decision was based on tvo primary argu-~

S 22
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‘ments. Firut, applications were perceived as privading all of mathe- -
. satics. . Thus, rrcfcrcnce items about aﬁplicstinnt wers seen as more “5*'7§ffr¢;
Aff{f;gﬁroprt:rely imbedded within iteus 1n’s:rand; instead of §¢ingﬁtnpqr;tc¢ 'fjv<flxﬁ
L from the urhmtic;l‘qe:tinz. Secand, the.Steering Committee held the ) \\,
| ‘gfa’”' strong opinion that problem solving is of su!ficinn:“iﬂpqrt:nce in the 7;‘7i”“ﬁf— g
?gf/f( curriculum and has been given such limited actention that it deserved uo- “L_
‘ | dissipated attention as 3 major strand in the framework used for construct-
ing the preference survey. = . | o
- Subsequently, in the item-writing confersnces the fallcnins April o T
ahﬁnghy the analysis strand was ,delered. The primacy reason for deleting
the analysis strand was a matter of definition. Topics in analysis are
‘typically imbedded within other mathematical contexts in the school pror
gram. For. example, the limit of a gecmetric series may be ex; iocred in grade
eight gemeral mathematics in the sense of discovery of a number pattern T
wvhere thé primary objective of instruction is not the analytic comcept.
The ropicg of analysis at the semior high school ievel are almost exclu= “ 'ff
aively associated with the finsl courses taken by the college aspiring )
student who has talent and interest in mathematils and science, & small,
relatively select set of students in most schocls. The decision was made,
therefore, to fmhed the questions pertaining to analysis within other

strands. Thisﬁ&ecisiqn*provides one limitation on the conclusions that

are possible from the PRISM data: the curricular alternatives and issues
for senior level wmathematics courses for college-aspiring studen:s are
not broadly represented, thus, preferred praetices for this curricula¥ N
level camnot be identified. ‘
The Steering Committee also suggested a categorization of item types |
to be applied in each of the curricular strandg. The categories were:
1. Content: Which specific elements of mathematics within a cur-
ricular strand ara preferred for imclusion in the curriculum?
For example, which content for geometry is preferred at the
_ secondary school level, vectors or trgnsfprmations? .
2. Goals: Which goals are preferred for a given curricular strand?
For example, in teaching beginning algebra, are goals associated
with applications to be preferred to those associated with under-
standing proof? |
“3. Resources: Which resources are to be preferred for a given cur-
‘o ricular strand? For example, are demons:ra:ion devices or are

L) Noe
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t-achsng ratio and propottinn )
* 4§ Methods:® Ars giun wethods grefe::nd fox inn:ruct.m within &
_cu:ricular area? (For example, Given two sats of materials for

* teaching probability and statistics each of which featuras s par- & _@
. ticular method, say individualized m::uctinn versus loug-term, =
| | group projects, which is preferred?) ' : . *x_
5.. Who: What content alternatives are preferred £c: sgechl groups o ‘k . “‘
~ of students? What alterna:ives are preferred for all studeats? (‘
6. Time:  What is the preferred gra&e level placemant for si\ran mnnnt, g " ‘
techniques of instruction or expected cmpetmcm? T .
7. Calculator: What are prcferred.use.s of :he enleulat:or for given . %*
© types of wathematical comtent? = : e
_ m ac: of creating items for each of these ca:egariu led tn campsins of L
the Who and Time categories to a single category. Preference questions
about the timing of instruction were found to be inevitadbly interactive with .o
the type of student L.ing taught. B *ﬁ
The final structure for the preference survey item pool that evolved :g%
‘from the Steering Committee's suggestions is‘shown below. ;Q
Categuries of Items - “1;2
Strands| CONTENT |GOALS | RESOURCES | METHODS |WHO/TIME | CALCULATOR
: " FD | ?
AL | )
o . 1
PS 1. | ,_ 1 B |
L RP ’
P3 ‘
) CL : ' .

Strand-Category Matrix

The S:ééring Committee recognized that there were possible vsriations idic~ ’
syncratic to the issues associated with given curricular strands and recommen-
ded that the item writing not be bound by & rule that all cells in the structure




must Be fillad. oS

The clusters of items in a csll bacame ;he.haxil £or the ctsign |
of the iten :anpiing process :h&t was used to creaie indivigual inst:unen:l..
That is, clusters were sampled ta:he: than indisidual iteas.

The s::mins Cmi::eemlso identified and elaboratead further inuu
assoeiu:ed with eack of the curriculaz’ strands. Thess issues, tagether A
with those generated by the informal :u:veys at the NCTM meetings the pre- .=
ceding Spring, were used by the PRISM staff %o prepars a background paper P
for each,of the strands for use by i:caruritins teams. The background . i
papers wire to identify and discuss major issues in terms of the :esna:ehl
kuowledge base in the literature. Iaterestingly, the PRISM staff was sur-’
prised'byvthe :ealizatiah of the paucity of articles.that are written to -
treat both sides of an issue.. Most authors and resesrchers explore, argue,

and collect information about only one side of an issue with the apparent,. - ’ n
and frequently fallacious, assumption that a refined description of an N
alternative is to be found elsewhere in the literature. This rosulted ia
the backgroﬁnd papers being more difficult to prepare %ﬁ?terms of an ex-

. tensively documented literature base than we had anticips:ed. The first

iten-writing co-ference was convened in late Mh:eh. The item-writing

team® had the task of preparing initial drafts of items and served as a

pilot foy the sdﬁsequen: item-writing conference in.early May. The five~-

day conferenceé were oriented to the production of item ideas and item e
:ypes.‘.Fallowins the itemrvritiné'cnnference,':hé {items were reyvised by -
the PRISM staff and this revision was circula:ed to the item-writers for

reaction 'and comment. Indeed, each wri:ing team reau:ed to :wb revisiéq; of -

¢

4

v

l.
2.
3.
be
5‘
6.

" T

8.
9.
l‘cl
11.
12.
13.

*Members of the item-writing tesms were:

Frank Avenoso Y ‘ . - Nassau Community College, New York
Glenadine Gibdb University of Texas -

John C. Harvey C University of Wisconsin .
George Immerzeel . .University of Northern Iowa

David"C. Johnson " University of Minnesota

Robert Kansky . University of Wyoming

Pat Koch . Berea Junior Rizh, Ohio _

Betty Krist - West Seneca High School, New York

Robert E. Reys ' University of Missouri

Les Steffe S " University of Georgia

Facry Tunis "~ NCIM Central Office .

Z2al Usiskin ! University of Chicagd .

Joanrgirkpacrick Worth . University of Alberta

——
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. the itexs. The :evisians ﬁa:c glso cir;ula'tnd to the s“‘:’W‘WFtﬁC -
' menlars. . o . . o ‘ o _

The process of writing items :hs: evolvnd wvas for & mil group to ..
prepare a set of items for each of the cells of a cn:ricuh: st:{nd. Then - *Q

mther eam, ‘reacted te and :awrote the s.:em sets. ?erioduuly, the c
g:éup would convene to examine and discuss the entire itm pool to, help . ,, a
assure that no major issues were ignored. . . : :

Items written for a given cell, for example, goal items for semt::y. o f

tonde& to be quite similar. ‘rhe item format that evolved was to const:uc:
'a general stem and to associate 'a’ cluster of items wir.h tha: stem. ':ha . '
geometry gqals clusher, oM 2, 'is given a3 an examplg. '

s E . “
M 2 W . . Lo . o v
. Taaging that thers are available sewaral sets of instructiomal
v . materials for gecmetry. The asterisis dtffer in thar each
smphasizes ons of the curricular goals liuted delow eves ac
STEM - the expensa of other goals. Supposs that tha saterials ara
squivaient iz teras of other factors. Indicats tha degree ‘
to shich emphasis on the scated goal should ba a positive - ' ‘ L
{afluence os the dacision to use or to buy thess curriculsr - _ e
saterials. . ' o ‘ . .
s. Strong positive influssce : ! ’
9. Somewhat positive influasacs . C
¢. ¥o inf€lusnce or uadecided i ) ' ‘ ‘
d. Somewihut zegativs influencs -. . ~ -
e. Strong segative influsnce

Cesmetry is caught: ‘ ' ‘ o '
a. 1h-u1~:m|:uﬂhnmlu&scﬁa&ﬁutmauuunann . '
2. To devalap job-orienced skills.
23. To appreciats historical and cultural developmest.
1TEM 26'."‘ To lssn to make proofs. 5 ,
L 2S. .%o devalop spetfal intuicions sbout tiw raal world. - o . P
.~ ' ab. tci;um.u:rmﬁ.uﬂ.uumnulzlnﬂn-su:axann-u;. ' '
' 2. To practics arithmatic ami algebraic skills,
- 28. To develcp logical cthisking sbilitiss. ‘
29. Yo develop skills and inoviedge needed by the consuser.
30, To acquirs the knowledge meeded for stuly of more mschemstics.
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. Cluster Stems

In the data reporting and discussion ééc:ians in other parts of this ei‘
veport, the word, cluster is used frequently. It refers to the set of items o

‘built on a single stem in a given cell in the strand-category matrix. Dis-
cussion about individual items in this report is frequently presented without -
::epeacing (reprinting) the statement of the stem in order to save space. '

.5- , . ‘.‘)" ' ‘ . N
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The rnader should be aware of the content nf the stem while eansidezing
analyses of iandividual items. . . » _
Many- of the stems for a given aa:egety,of items are. common from

strand to straad.

The stems that were used primarily are given below.

Under each stem statement, the curricular strands for which the stem was

used are identified and exceptions are listed.

‘around the words that are replaced to indicate a different curricular

strand.

The largest number of stems is for the content clus;ers._

quently, content cluster stems are listed last..

Goals Cluster Stem

-

Imagine that' there are gvailable several sets of instructional

materials for (whol
differ in that each emphdsizes one of the curricular goals listed

ber concepts and skills.} The materia}s

below even at the expense of other goals. Suppose that the
materials are equivalent in terms of other factors. Indicate
the degree to which emphasis on the stated goal should be a
positive influence on the decision ta use or to buy these cur-
ticular materials.

R - : #
a. Strong positive influence "
bs Somewhat positive influegce
¢. No influence<or undecided i
d. Somewhat negative influence = -
. e. Strong negative infltence ‘e
(Whole number ¢oncepts and skil;s) are taught: ' )
AL, WN, GM, .PS, RP, PB, MS, CL
D .

Exception:

Q;

Resource Cluster Stem

®
L]

During the 1980's it may be pdssiple to add to each classroom
different resources for teaching (measutrement). To what.
* extent Jwould you want to.have each of the following?

seve

o~

a!
b.
c.
d.
e.

All Stranﬁs

-

RN

I would definitely want -this

This might be nice to have .
Undecided ) "
1'd rather not be bothered by this

I definitely would not want this

(

[RS8}

‘Parentheses are placed

Conse~



Methods Cluster Stem ' I

i

Imagine that there are available several sets of instructional ma-

~ terials for (probability and statistics.) Each set of materiais.
enphasizes one of the teaching strategies listed below. Suppose
that the materials are equivalent in terms of other factors. - R
cate the degree to which the incorporation of this particdlar each~-

ing strategy would be 3 positive or negative influence in your de-

cision

&
b.
Ceo
ac
e,

All Strands

ta.pg:chase or use the materials.

Strong positive influence
Somevhat positive influence
‘No influence or undecided
Sonewhat negative influence
Strong negative influeace

Who/Time Cluster Stem

\

The msthematics curriculum committee of your school system is con-

‘ sidering the possibility of placing topics from (algebra) at dif-
___ ferent points in the curriculum. Please react to their following

suggestions. T
a. I agree completely
b. I tend to agree
¢. Undecided
‘d. I tend to disagree
e. I strongly disagree
AL! m' PS’ Ms
Exceptions: FD, WN, RP, PB, CL.

Note: If the item set listed in Appendix A.3 is exsmined, you can observe

that the intent of the stems for the exceptions is the same but that the
wording of the stems is not parallel.

Calculator Cluster Stem

How appropriate is it for students to use hand-held calculators when
doing each of the following types of (ratio, proportion and/or per-
- cent) activities? - S .

a.
b.
c.
dl
..

WN, GM, PS, RP, MS

Exceptions:
modifier of
was sri::en

Very appropriate

Only in special circumstances
Undecided

Almost never appropriate
Should not be allowed

FD and AL had the same wording except that the qualifying
the word activities was not given. No calculator cluster
for either the CL or the PB strands.

25

R LA



20

Content: Cluster Stems

The largest variation in type for stens is fcund 1n the content
clusters. For the content clusters, stems were writtem to differen-
tiate between_conteﬁt'far specific.levels of schooling (elementary and
secondary) and to identify preferred content altsrmatives for particu-
lar categories of students. .

<

Elementary Content Cluster

A parent-teacher committee in your school has’suggested topics
in (probability and statistics) that could be taught in the mathe-
matics program for grades K-6 during the 1980's. React to the
‘suggestions of the committee by indicating which topics should
be ;ncluded in elementary school mathematics.

!

a. Definitely should be included

b. Probably should be included

c. Undecided

d. Probably should not be included
e. Definitely should not be included

_ }AL' G:M, Ps 2 ?

Variants of this stem were“used for the strands FD, WN, PB, and MS.
: None of those specifie& that a parent-teacher committee had created the
list of topics. There were two versions of the FD content cluster;
for version A, the level of instruction was pre-grade 7 and for B, the
level was specified as after grade 6.

Two types of clusters were used for both the algebra and geometry
strand content clusters for secondary school. One was concerned with
content for all graduatiang students, the other for those college-bound
students who will not be science or mathematics majors.

Content Cluster Stem: Every graduating student (AL)

Your school system has decided that every graduating student should
have some experiences in (algebra.) Specialized (algebraic) skills
necessary for work in higher mathematics will be available “in
courses offered to college-bound students. Which of the following
(algebraic) topics should be taught to all students?

a. Definitely should be taught to all students
b. - Probably should be taught tec all students
\

%iﬁiﬁ?jé

I
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‘¢, Undecided - ' |
. 3 4+« Probably should not be taught to all students
B — @ Definitely should not be taught to all studeats

AL, GM

Note: The geumetry stem had a different wording in-that the topiecs of ° °
geometry wera specified as being listed by a parent-teacher committee.

Content Cluster Stem: College-bound, not in:eﬁding science or mathe-
matics majora (AL) ‘ y

The majority of college-bound students will not be science or math-
ematics majors. Which of the following advanced (algebraic) topics
should be included in the secondary school curriculum for these
studentu?
a8, Definitely should be included
b. Probably should be included
Cs .Undecided ‘
. d4  Probably should not be included
. @+ Definitely should not be iacluded

‘The iSSue,of what content is appropriate for different types of stud-
ents was\handled differently for the probability and statisties stran&.
Although the ¢luster format provides information about more types of stud-
ents due to the nature of the choices in the response al:ernaﬁives, the
advantage gained by not needing as many clusters is qfféeé by the fact

that different statistical interpretations must be used to agalyzg?the
, . <
response patterns.

Content Cluater Stem. Prabability and-éfatistics (BS)

Listed heldw are topics in probability and statistics which could
, be included‘in the secondary school mathematics curriculum. Iden-

tify the most inclusive group for whom you feel imstruction on the
topic ia ap?ropria:e.

a. Nonrcollege-bound secondary school students

b. College~bound secondary school students

¢« All secondary school students

d. Not appropriate for secondary school students
¢« Undecided

|
The secuuda:& content clusters for measurement and for problem solv-

ing were similar and did not differentiate content alternatives on the

« i
i
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basis af_types of students. The stems were of parallel comstruction but

not identical wording. = _ - PN

o¥
.

- Conteat Cluster Stem: Secofdary School (MS)
Cer ‘ : /

Listed below are tbpics cohcerning (measurement) that could be ﬁaughc
at some point in the secondary school (grades 7-~12) mathematics pro-
gram. Which are of- sufficient significance to include for all stud-

ents during the 1980's? :

a. Definitely should be included for all students
b. Probably should be included for all studeants
c. Undecided - . ~ - -
.d. Probably. should not be included for all students
e. Definitely should not be included for all students

' Content Cluster Stem: Secondary School (PB)

Listed below are several problem solving techniques that might be
taught to all secondary stuients. Waich specific techniques should
be ipgluded in the mathematics curriculum of the secondary school?

a.- Definitefy should be included for all secondary students

b. Probably should be included for 211l secondary students

c. Undecided :

d. Probably should not be included for all secondary students
e. Definitely should not be included for all secondary students

-

Content clusters for the RP (ratio/proporticm/perceat) and CL
(computer literacy) did not specify the level of schooling. The stems
are listed below. ' |

Content Cluster Stem: (CL)

" As citizens of the 21st century, today's students will live in a
world heavily influenced by computers and calculators. Which of
. the following topics should be included in the mathematics curriculum
of the 1980'§? -

. a. Definitely should be included
+b. Probably should be inecluded
¢, Undecided
d. Probably should not be included
e. Definitely should not be included




T

COntent Cluste: Scen. {RP) | - ;“ | o Z i ;

Listed below are several ways that ratie, prepcrtion, and/or percent
could be treated in the curriculum. Which of the following treat-
aencs should be included in the school mathematics prcgren? ' -

8. Definirely should be included

b. Probably should be included

Ce Undecided &

d. . Prcbably should not be included

e. Definitely should not be included

Each individual item of s cluster.describes an altermative practice
for a cell in the strands-category matrix. Since many items in the same - .
category of cluster but in different curricular strands share either com~ -

mon wording oxr, if not worded identically, share a coumon intent, i: is

» possible to infer the comparative s:rengthseof preference for a practice
in several different mathematical contexcs. For example, in each of four .

methods clusters for AL,’R?, FS, and NS, th_re .ippears an item that in-
quires about the teaching technique of using problem solving activities
as the means to develop new concepts. Such & common item allows one to

note whether a practice is preferred in a variety of mathematical settings

or if there are differences in preference corresponding to :he types of
mathematics. . |

Comparable comparisons can be made within a given strand, usually
in the content clusters, when a mathematical topic appears in clusters
for different student populations. For example, in the algehre strand
respondents indicated the content preferenee for the topic of graphing
number sentences in two clusters, one concerned with the elementary

school curriculum and the other specifying that the topic should be taught

to all graduating'studen:s. This allows inferences about the perceived
appropriateness of the ccatent at a given student level. |

A large number of comparisons in the senses described above are made
in the data reporting sections eﬁkthis report. It is appropriate to con—~
sider carefully the wording of both items and cluster stems for the given
comparisons. The smaller the disparity in wordings of items ane stems,
the more credence can be given to the inferred comparisoﬁ. Because of
the large'number of comparisons that are made, we have not elected to re~
mind readers of this caution in reading the results each instance for

°
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which a wn:ning is approptiatc.

Theumdifierinier:ad is used with :hg unrd cnmpa:ison. This is an
artifact of both the item~sampling process employed in this study and
the fact that the responses to one item are independen: of the responses
to comparison items. The i:emrsamplins>process means that for & pair of
items being compared, they may have been responded to by different sets
of individuals. -However, the procesh used in assigning the different
forms of the survey tc sub-samples of a population asssure tha: respondents

to a particular cluster (item) are spread uniformily across the entire

set of respondents. Consequently, the response pattern of the subset of
all respondents that answered a partiéular item is inferred to be charac~ ?
teristic of the response pattern for the entire set of fespondents to

the survey. Nevertheless, it is an inferred sample characteristic.

‘The second factor, the independencerof the responses for pairs of
items, means that if a respondent ranked ome practice highly, then there
was no forced comparison that required that an altersative practice be
ranked low. For example, in the methods cluster for FD, one itan describes
the practice of using more than half of the instructional time for drill
and prac:ice. Another item in the same cluster describes the practice cf ‘
uging more than half of the imstructional time to develop .and extend frac-
tion and decimal concepts. It is possible for individuals to indicate a
strong preference for both practices im spite of the apparent aambiguity.
Thus, the responses to items‘ate independent. A forced choice between
the practices would have provided‘a direct measure of the comparative
strength of preference for the practices. Ia the da:; anslyses that fol-
low, the comparative strength of preferences are inferred by comparison
of the meau response levels for items.

The item pool could have been designed to allow more comparisens.

The strengths and weaknesses of requiring identical items for each of
the categories of clusters was 3iscussed thoroughly at the item-writing
conferences.. [t wasargued, for example, that each of the gcalvclusters f
should have contalngd,preéisely ihe same, identical items. The conclu-
sion was reached thét this was too restrictive since there were issues

that are unique to some curricular strands.

33




It was noted that this would restrict the number of alternative
goals that could be represented in the goals.clusters. Parallel argu-
ments were made and accepted for each category of clusters. o

The commonality of items within common clus:e:s ACross s:rands dié
allow a modification of the item pool necessitgted by the smaller sam-
ples, a variable for some popuig:icns. The initial item pool was designed
in terms of population sémples of 1000 with an item~-sampling process de- - .
_signed to assure that, with a modest return rate, for each cluster there
would be responses from about 100 individuals. Populations, such as the
supervisors of mathematics, pravided definite problems since the sample
frame was less than 800 {ndividuals. GCiven the nature of supervisn:
responsibilities, it was desirable that responses were obtained for both
elementary and secondary forms. Recognizing the high degree of common
item content in the methods.clusters, the resources clusters, and the .
calculator clusters, it was decided to create a gene:ie, acrass-atrand .

cluster for each of the three cluster categories. Two versions of the )
generic clusters for methods.and resources differed only im the word-
ing of the stem were written; one was. for the elementary school and the i
'oche: for the secondary school program. ‘This decision pravided an item
pool of 468 items rather than 666, allowing an item-sampling procesg ;' )
to be uqed for smaller samples, such as the supervisors and teacher -
- educators, that have interests, :espcnsibilities, and expertise spanning
both the elementary and secondary programs. The generic ‘item clusters
~ are exhibited in Appendix A.3. o | |

Each individual encountered fifteen general infntmation items be-
fore responding to items from the preference survey pool.  One subset of |
the fifteen items was selected from a pool of ﬁhirty demugraphic items.
For each populaticn sample, a set of five to seven items was selected to

reflect the respondents' current responsibilities, backgraund, and rela- ‘ :

- tion to mathematics education.or the.schools.  Each respondent encountered

one item that requested an appraiaal of the current state of the way
schools are organized and children are taught.

. The remaining eight to ten general information items were designed
to provide a mind set or advance organizer for thinking about issues in

¢ .
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terns of :he'p&efazeﬁce'itcn poal. Th&sc’inéraﬁuctnty itens sn:i)n{ggap.'
_ized around a single stem: ” « i

In:raduc:nry Issues s:em

-

Consgider the mathematics program from kindergar:en through twelfth
grade. Below are several phrases indicating areas of the program
that could receive more or less emphasis during the coming decsde.
‘Mark each with the response that bdest desc:ibes your feeling con~ -

cerninswuha;__hauld be :he :rend. : .

8. Should receive. mueh mare emphasis -

b. Should receive somewha:‘upre emphasis

c. Should receive about the same emphasis as now

d. Should receive somewhat. less emphasis. _ :
e. Should receive much less emphgfis .

The set of items for this stem was selec:ed from a pool of 45 phrases
indicating problems or issues. The listing cfS:his pool of 1tems is in

‘ Appendix A 2.

The in:radu::ory items served a second pu:pose heyond that of es:ab—
lishing an arientation or mind-set for thinking in/;erms of the coming
" decade. The clusters in the remainder of the survey ‘Iisted specific

. alternative practices as items within cells of the straag-categcry matrix.

- The intrcduc:ofy item cluster, by specifying more encompabsing domains
cf issue or broader prcblem areas, provided a comparative base for con-
sidering the finer, more atomistic issues reflected in .the alte:native
p:ac:ices described in the items of the preference survey pool.

_-"‘"\"

I:em Sampling ‘Processes . '
' Item sampling was used for the first-round, preference surveys..

The number of items precluded sending the total set to a respondent.

. There were 30 demegraphie items, 45 introductory items, and 660 iteums
in the sc:and-category matrix descrzbing alternative curricular prac~
tices for the teache: samples. Pilot administrations of individual |

. strands to groups .of professional and lay peaple im Ohio, Kentucky,

Michigan, and Georgia indigated that it was reasonable to expect the
typical respondent to.deal with four to five items per minute. Thus,
survey forms consisting of 15 items se;ec:ed from the demographic
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and introductory item sets and hetuenn Iﬁﬂ and 120 items :nlscted

from the strand-category matrix of alternatiwc curricular pr;c:ices
were constructed. It was assumgd that one hglf hour was & reason~-

. able expectation for the amount of time most individuals would be

willing to commit to the task of completing this type of survey.
The item samplins from the introductory se: was not as sys:e—

matic as the item sampling from the p:eference item pool. The num- "

ber of answer spaces left out of the 15-space response area on the .
answer forms set aside for general infcrmatiun itens varied from '
population to population since different demographic item sets were
designed for each population. Thus, we could not establish a rotated
form item samplins process that would work for all populaticns with-
out mul:iplying the number of forms ta be produced for each populatinm.

we eleeted to let the preference item samplins dictate the process

- and compromised the sampling process for the introductory items to

sinplify the p:oduction and mailing processes for.each population.

A second reason that the sampling of the introductory item set
was not as systematic resulted from the shifting of items to be sampled
from population to population. Theﬂigigifl iten set was prepared for
the teacher‘saﬁples and contained 40 phrases descriptive of issues or -
problems understandable and recognizable by those samples. - The elemen-
tary tea;hez sample impésed a limit on the types of issues we felt
could be included in the phrase set. The set of preference items did -
not give a sufficient range of altermatives for the upper-level secon-

‘dary school curriculum. Consequently, five items were added to these

concerns for the samples of junior college mathematics faculty and.
mathematicians. The number of items that emShasized issues and problems
concerned primarily with the lower schocl curriculum and which required
sope technical knowledge of educational vocabulary was reduced for the
college mathematician:éamples; Theszstgp samples responded to a pool
of 21 items. N '

The Supervisqrs sample responded to samgles from the entire pool of
45 introductory items. Because of a typographical error, one item was
inadvertently omitted from the item pool for théxggacher educator sample
thereby reducing the pool for item sampling tc 44 items.

N
N
\.
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The item sanpling vas designed to have the same size subset of 8 ‘f3§

':Anple receive sach cluster of p:efaren:e itens. The item sampling was -
designed on the basis of the strand-category matrix. A cluster of items

wvas sampled rather than an individual item. Ten basic forms were desigued,

one for each strand and one ‘miscellanecus form. Each cluster appeared

en two of the ten basic forms. For nige‘af“the‘£or§g a.cnmp1ete strand

served as the basis for construction in that &1l of the clusters for ,®
a given level either elementary or secondary appeared on the form. The . |
set of item clusters of the complete strand were in the interior of ‘
the form and were cancigucus.' ThelforQ*was«cnmplete& by placing on each
end of the couwplete strand two or three clusters selected from other '
strands. " Insofar as possible, these clusters were selected to maxi-

pmize the number of categories of clusters represented and were placed

so that two contiguous clusters did not represent the same category

of cluster, such as methods. Eavins 8 cluster appear cﬁ'ane form along
with other clusters from the same strand and on anocther apart f:am

other clusters of the same strand allowed éxamination of whether such
placement affected the response patterns; it did nat.. ,

Each of the ten basic forms was modified to produce an addi:ianal
form by trading the position of the item clusters that preceded and
followed the clusters of items representing the complete strand or, in ~
the case of the miscellaneous form, switching the first half of the -
clusters with the last half. - This allowed determination of whether the
placement of a cluster made a significant difference in the response |
patterns; it did not. | |

One other factor produced four more forms in addition to the
tweaty described above. Recall that in the description of iastrument
development, two modifications had been made om basic clusters, goals
and céntent, of the fractions/decimals strand. For one cluster, two

-vé:sions were constructed one of which had the word decimal replaced

by the word fraction, and vice versa. The other cluster also appeared
in two versions. It concermed the level of instruction-—~one concerned
learning concepts and skills with fractions and decimals after grade six
and the other had the same item content except the learning was prior to
grade nine. We elected to halve the size of the subsamples responding to
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-+ this cluster :a:her :han éaublins ths nunhe: rnceiwins :he othdr

clusters of the ‘:g::ionsideqjmals strand. .
- - The design of each of the 2&su1:ing 26 farug is 1nd£&a:cd in :he

ﬁ;gu:e on the next two pages by the specification of the ¢lustars -

L appearing on each form. The column on the right indfcates the size of

~. the sub sample receiving,;his form for each 1000 pgnplé ia'é‘sanplg.“"

D . The instruments for determining curricular preferances for the

. secondary school mathemaiics program were made as ginil;; to those for

the elementary school as was possible. This was to allow comparisons
across the school levels where the wording of items was identical or-
similar encugh for the comparisons to be apprapriate. Thus, to con~ B

-

struct & secondary preference form, an elementary form was selected, - VU-T '!f}
-  and 1f a cluster was the same, its position in the fofm was not changed. . .~

1€ there were a minor change in wording, it was made and the position ¢f .
the cluster was mot changed. If there was a change in the cluster, R
the new cluster was substituted for the elementary alternatives cluster.
A few clusters had more items on the secondary version. The algebra
content cluster had an additional 5 items and the probability/statis-
tics content cluster had an additional 5 items. ‘The longer cluster |
was substituted for the shorter elementary version with a correspon-
ding .caumbering of items. An additional 20-item content cluster in
algebra and a 15-item content cluster in geometry were needed for :he
secandary school forms. These were broken 'into three tea-item and
one five-item subclusters in order to fit the 120-item limit to a form.
Enr'fcrms-with geometry or algebra in the interic:,:320, 321, 100, 110,
101, and 111, these clusters weré placed with the other geome:ry)or‘
~ algebra clusters in the interior of the form. Otherwise, they were

o ‘treated as the other beginning or emding clusters.

Priorities Surveys |
The design of the instrumeénts for the priorities surveys.-fook place

= after the méiling,nf the preference surveys had begun. The priorjties. |
_ survey instruments were designed to reflect curricular decision making .

of a more global nature than was characteristic of the items of the pref-

erence Surveys; The .items allowed individuals to consider the interactive

nature of the various factors contributing to curricular decision making.
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RP1

Forn : '. . ‘ ,Msi: of Suph
Number Clusters @ Items Size
. 000 CL4 MSL FDIA FD2A FD28 FD3 FDG FDS FD6 PSS  AL2 110 25
001 PS5 AL2 FDIA FD?4 FD2B FD3 FD4 FDS FD6 CL4  Msl 110 25
010 CL4 MSL FDIB FD2A FD2B FD3 FD4 FDS’ FD6 PS5 AL o 25
o1 PS5 AL2 FDI38 FD2A FD2B FD3 FD4 FD5 D6 . CL4 MSl 110 25
100 W3 FDIA ALL AL2 AL} ALG ALS AL6 PS6 MS2 R 110 25
101 PS6 Ms2 RP4 ALL AL2 AL3 AL4 ALS ALt WN3  FDIA 110 25
110 . WN3 EDIB ALL AL2 _ AL3 AL4 ALS AL6 PS6 MS2 RE4 110 25
111 PS6 MS2 RBP4 ALL AL2 AL3 AL4 ALS ALS \WN3  FDI1B 110 25
220 FD3 PSL WML ‘WNZ2  WND Wo W W6 GM6  CL2 PBS 10 50

221 M6 cL2  PES WNL WN2 WN3 WN4 WNS WN6 FD3  PSl 110 SOy
320 RPS [PE3 GML GM2' OM3 GM4 CM5 CM6 WN4  PS2 120 50
‘321 WN2/ PS2 GM1 GM2 GM3 GM4 GM5 GM6 ~ RPS PB3 120 50
‘_420 PBl/ CLS PSL PS2 PS3 PS4 PS5 PS6 CMé RP2 AL3 110 50

421 c:wl RP2 AL} PSl PS2 ©PS3 PS4 PSS ©PS6 PBL CLS 110 50

520 AL; WN1 AL6 RP1 RP2 RP3 m?z[ RP5 RP6 PB2 MS5  GM3 120 50 .

521 PR2 MS5 GM3 RP2 RP3 RP4 RP5 RP6 WNL AL6 ALl 120 lso -
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Form _ ..

Number Clusters Items ~Size
620 RP1 PS4 PBL PB2 PB3 . PB4 PBS MS3 WN5 D6 ALl 120 SO
621 ALL MS3 WNS FD6 PBl PE2 PB3 PB4 . PBS (RPl . PS4 120 " 50

. 720 ALL CLL RP6 MSL Ms2 MS3 MS4 NMSS5° MS6 ALS % GM2 120 0. .
2 ALS FD4 _GM2 MSI MS2 MS3 MS4 MS5 MS6 CLL RP6 ALl 126 53\';
. R ‘ <
T . <~ ~ . —
820 FD5 AL4 WN2 CLL CL2 CL3 CL4 CLS RP3 MS6 GML ALL - 120 50
e oA ey wss oo o T as o cde ms AL w2 12007 .50 -

- 920 FD2A ALL WN6 GCMS PS3 PB4 MS4 CL3 GML  FD2B 120 50
921 . FD2B GM1 CL3 M54 PB4 PS3 GM5 WN6 ALl FD2 120 50

Figure 1.

Cluster Sampling for Instrument Forms for
Samples Responding to Elementary Curriculum Item Pool

- \\ R




‘ Item sampling was not used for the main portion of the instruments. With™“¢s
. ope exception, the only variation from form. to form of the i§strumen:»w§s T
tn;:erms of the demographic items that were specific to the popilations
being sampled. The single erception was that two lay populations, presi-
dents of school boards and parent-teacher assqcié:ionq,were aot asked to
indicate‘their.reascns‘fér assigning priorities whereas the pfofessicnai i
and lay samples_ﬁere. 'The demographic item sets were idengical to those
‘f«qséd for the preference surveys. Eleéen items fro? the forty-five item
introductory sé:ﬂwerg selected to use to help respondents acquire a mind-
set for thinking in terms of the prioritieé‘fp: m%:hemaﬁics curriculum
during the next decatle. _ ‘ . )

P

_The main body of questions~on the priorities instrument werg of two
types, those concerned with curricular priorities and those in which the

intent ‘of the item was concerned primarily with the means and processes e

for producing curricular and instructional change. The first type re-
ques:eé ordered priori;y decisions coqcerning the five primary factors
that had been used to strqctﬁre the design of clusters within each strand
of the preference instrument item pool. The items were designed cﬁ‘a
£forced choice basis to provide contrasts in terms of goals, conteat selec-
'tion,gmethods, resources, and atteuntion to the needs of special categories
of students. The use of the calculator, a sixth cluster type for the pref-
érence survey, was considered to be part of the resources factor for the
purposes of the priorities survey. Following is an example of the type of
item used for determining the content selection priorities.

I-;‘xnmnpuhvnum-dmotﬁ;q

go spead for ths developmant of new oaterisls for

grades 7-12 {u ths sreas listed below. Please

dadicste the ordar in which you think che mouey ’/
should be spent by making :n‘mgu: sheat ia the

following wuay:

& = Righest pridrity
B = second highest priority ‘
o , ¢ ¢ aiddle-lavel priority ;
L s d nd lowest priorvity
.+ o= i¥est priority . ;

%" gq gure to use eack letter only once for the
‘- saxt five items. . :

E . - ' - | ‘1\ ‘._'e

L
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For all of the samples, except those representing the presidents of school
boards and parent-teachers associations, an item of :his-:ype”wss~fallawed_

by two parallel items inquiring as to the reasons for identification of s
the low‘ést: and highest choices in making :he crdered p:ierity decision. ' '
For the item given above, two examples?are give below:

- 18 cuuudarthncuuulgluml(quncﬁnn i3 19
thru 17) above that you ranked lowast *
(markad with an “e"). Of the following five
sﬁnn.uuumlnn:damuﬁhun:hn:nunnynu
.gnni::nun&smkwﬂuz

n-!i-::muﬁa&lsnsunmnshrhun in this
STes ars mors nearly adequate than the
anmuﬁph:uu!nmgSn.uuzndum four arsas.

b = Thisg aves doag not presant many problems
for most teachars. :

¢ = Ie {g not as iaportant for students to
devalop skills in this cmunaais s 4in
otbhar araas in ths list.

= Changss ara needed ﬁ::hmlauns.bnezuu
matarials would de an nuM£udum:uuytm

promote such chasges.

¢ = The isportaace of ﬂhllB‘lI&Us‘hﬂﬂhﬂ
dszhm tha 198Qs.

The priorities items that were specific ro each of the five given

s = ¥e have fewer good saterials to chooss from

zseaasam:s:hq:$=:q:¢mhm=fmd::nnu.

w
"

ﬂnaiaanlqarpnmm-suncsmrunv.-nw‘
'mo .

c = It is absoiutaly crucial that mors grudancs
develop skills iu this sras.

d-laISAnushswnh.u:&nnﬂnp«i1:lm¢slm|l
:ln:amnun:mﬂ&uumi:nsmunn:-nnuﬁahh

e = The importance of this ares will facreass
. m m_m-'

factors were follcwed by items that requested the assignment of priorities

across the factors. An example of cne of these items follows:

’

N
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S0. nmnhu-u:eznnvaun:-un;hni!h::undung

1. mm:efntmmmm
teaching satlamacics

-

*

The items that inquired concerning curricular priorities concluded
with questiohs about factors that are not specific tc the teaching and
learning of mathempatics. Factors such as discipline, lack of motivation
of students, class size, and mainstreaming have an impact on the teaching
and learning of mathematics bet affect performance in all areas of the

school program. ‘Respanden:s were asked to sﬁeeify for fifteen such fac-

tors hew serious a prchlem it was in the teaching and learning of mathe- - )

matics and, finally, to indicate whether the general problems of this .

nature deserve priority attention over those that are unique to the \\ .

‘teaching and learning of mathematics.

| The second type of item on the priorities instruments asked for
‘opinions about how research or develepment funds should be used during

the coping decade to attack problems in mathematics education. Fifteen
processes, such.as supporring in—service education of teachers, creating
many-small basic research projecrs, and giving development grants to in-
dividual teachers, were compared in cerms‘ef general importance, practica-
lity, and efficiency.
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Appendix B.2 contains a sample of the priorities survey form. The same
form was sent to the AT, MT, SP, TE, and PR samples; it contained 92 items,
The SB and PT samples were not asked to select reasoms for their rankings;
therefore, their form contained only 84 itens.

Processes of Population Sampling -
Surveys were mailed to samples of nine pepeletiens. Each sampile
was generated to be representative of the ga:ion as g whole but since
most of the samples were identified from membership rosters of professional
organizations, representativeness is a function of the representativeness
of the parent organization. Demographic data for eeEh population are given
in the_following section tha:‘provide evidence of the representative
_nature of each sample. | ( |
The teacher samples were selected to ;epresent leaders at the ele-.
mentary and the secondary school levels. The initial intent was to selec:
leaders because they would have better judgments concerning the trends J
and directions of -curriculum development in terms of perspectives of needs
~ for mathematics programs. The. intent was to eellect considered, thoughtful
opinions of what-ocught—to-~be during the coming decade of the 1980's. The
mepbership roster of the Natiomal Council of Teachers of Mathematics pro-
vided the base for identifying addresses. Two sampleNSrames were identi-
fied, one that would be mostly elementary teachers and the other to he‘
mostly secondafy teachers, according to the following criteria:
- AT--members of the NCTM who subscribe to the Arithmetic Teacher but

~ do not subscribe to the Mathematics Teacher and who are not on

NCTM's rosters of supervisors or teacher educators

MT--members of e NCTM who subscribe to the Mathematics Teacher but

do not subscribe to the Arithmetic Teacher and who are not omn

NCTM's rosters of eigher supervisors or teacher educators.
It was'hoped that the conditfons specified for identifying sampling frames
would serve to provide samples:af teachers having primary teaching respon-
sibility at either the elementary or the secondary school levels. For
each frame, an n was selected to produce a sample of 1000 for :he_preferQ

ence survey and a sample of 500 ior'the priorities survey. That 'is, if

there were 12,372 subscribers to the Arithmetic Teacher, every twelfth name.

-

»
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- was selected to make a . Jple of 1000, Every nth name was selected from
the population address 1ist vhich had been 2ip code ordered.
The process used has some deﬁiciencies., First, there are some
regional variations in terms of the portion of teachers belonging to NCIM.
’ , Seenud;-the subscription lists do not allew the identification of teachers
 according to the level(s) at which they teach. Early in the course of the .
~ ‘ project we had regrets about not being able to prepare survey imstruments
that focused more specifically on the issues and problems of the middle °
or junior high school curriculum and the high school curriculun. The
sampling process would not aliow this type of tailoring of the instrumen-~
" tation.to specific grade tevels. We were alsc not sure whether &
subscription to thé Arithmetic Teacher assured teaching at the elementary ‘
school level or to the Mathegatics Teacher assured teaching at the second-

ary school level. The demographic data reported in the next section in-
diee:es this apprehension was justified. 'we were also quite aware of the
-fact that by excluding individuals who subscribed to both journals that
we were excluding some of the more signifiean: leadership in the NCTM
from the sampling. '
: Two preference survey forms were mailed to each member of the AI
and MT samples. The cover letter requested that the second. survey form
“be given to a colleague in the same school system. The two forms of the
instruments did not have & cluster in common. The purpose of sending
two forms to the same school was :o'imptove the represenca:iveness of the
sample by having non~NCTM members respond to the preference items. |
Two samples were identified having primarily respensibilities fot in~ )
struetion of the products of the high school mathematics curriculum. Bt
Preference survey forms designed for the secondary school curriculum gere
sent to approximately 500 member samples selected from the following fremes:
_ JC~-membership roster of the Mathematics Associations of Two-Year
Colleges. | |
MA--membership roster of the Mathematical Association of ARarica.
Samples were selected for both the preference and priorities eurveye

le for each survey was constituted of 500 names

from two pepulatie s concerned with preservice and in-service teacher -
education. Each s

selected from: . (/
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TE~-~the . ruster of teacher educatqrs maintained by SGIH. N

\,
\

. SP-—the roster of supervisors maintained by NCTX. : : \
The former is a population of individuals who are emplswed primarily by
" 4{nstitutions of higher education and have been identified by NCIM as
hxving responsibilities for teacher educa:ian. A significant subset are
. researchers in mathematics education. The superviser populaticn not
~ only has primary :gspeasibili:y'forAinrservice.educatign in the schools

but alsc often has responsibility for cu:riqulum.‘ins:ruction. amd
evaluation of school mathematics programs. ~ ’ ‘

Each of the six papulatinns identified for sampling in :he previous
part of this section were identified as pra,essionals in the sense that
they have the necessary background and understanding of mathematics teach- "
'_ing and mathematics to render informed.fudgmen:s about curricular issues‘ '-wkfj
'.and problems in mathematics educatiom. Three other samples were identified ( :
as lay samples based on this distinction: | |
PRr—principéls at the elementary and'secondary schoel levels
SB——presidents of school boards B A | ,
PT-—presidents of local parent-teacher asscc;ation'grcép§ ' ‘ .
These samples provided problems in :erﬂﬁwff identifying a sawple list of
"the names of individuals with addresses. ® For each of the samples, we pur—
chased randomly selected ﬁailing‘lis:s of 1000 labels of school or school
system addresses each with the appropriate title desfgnated on the label.
] Ysing the title, such as President, S:hool Board, was projected to affect
the rate of return; consequen:ly, a follow-up mailing was used for these
_‘. populations. The add*ess pool that waa\sampled contained ad&besses of
all school systems arranged “in zip code order. ' '
.t The following tahle specifies the sample sizes and the return rates.

"The low rate of return for the SB and PT samples on the priorities surveys

led to the pooling of the data for these two samples. Although this pro-
duces é larger number of fespcndents'forga given question from these lay
poﬁulations, the priorities results nee§ to be examined with awaféness

of the dangers associated with low return rate. Since the overwhelming
majority of compa}isons gf the respcnsés to items on the preference'sur-
veys between NCTM and non-NCTM members did not produce statistically sig-
nificant differences, the NCTM and non-NCIM responses were pooled in order

to decrease the amount of data in this report.
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MT-NCIM

Non-NCTM
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TABLE 2 -
Sample Si{ze an. Return Rates
for Preferenca and Priority Surveys
Preference Survey ) Pricrities Survey
Sample  Answer. Forms Rate of Sample  Answer Forms. ‘Rate of}-
Size hReturned Return Size Re;urned Return
1000 . 323 32,32 | soox 210 42,02
31000 174 17.4% C o 1
2000 497 24.8% | - Bl
1000 337 33.7% 500% 191 38.22 | A
1000 186 18.62 . - | >
2000 523 26.22
502 180 35.82
493 167 33.92 7 _
500 300 60.0% 490 255 52,02
500 232 46.4% 500 311 62.22
1989*. 543 \ 27.3% 999+ 206 20.72
852% 185 21.7% 427% 65 . 15.22 .
657% 98 14.9% 334% 33 : .92 :
*fallow—up mailing
a4’ ,
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. Characteristics of the Sawples . .

Each survey form began ui:h questions designed to provide informatinn
about the sample. The number of such.demngraphic items varied. from sample e
to sample since questions designed to reveal cha:ac:e:iscics sbout one sam- fkffif;

ple were inappropriaste for other samples. For example, the request. of teacher
sanples for an indication of the grade level at which they taught wnuld not
£ic the‘;esponsibilinies of a PTA member. The purpose oflthis section of

the report is to describe general characteristics of the samples evident in

&

the :espenses to the demagrsphic items. .

~ Oge question was common to all samples. The question was to provide - Fhfg
an indication of whether a sample gemerally folt positive about the schools L
and how children are taught. It was felt that if a sample exhibited respuﬁses v
to preference or priority items, that differed markedly from the responsas of
another sample that one possible way of accounting for the diseréﬁéncies |
migit be.in terms of the samples' differing perceptions of the effectiveness
of the schools. Before examining the responses toc other items of the surveys,

responses to this demographic item will be discussed in order to prcvidq an

example of how the majority of reSpanses to other items of the Su:veys will

be displayed and discussed., W T
The question common to all surveys is the foliowing.

-

DEMOS

With respect towthe way schools are organized and children a:é,
taught, I am: -+ ,

L]

a. Very satisfied
. ” . b. Somewhat satisfied . -
. ¢. Undecided w
d. Somewhat dissatisfied ' e
.. Very dissatisfied SRS

For each item with five altermatives for responses that could be
ordered, a coefficient of agreement was computed by assigning the five-point .
scale to the numbers 2, 1, 0, -1, and ~2, with 2 assigned to che‘mast posi-
 tive alternative response -and -2 assigned to the most negative response, and
findiné\:he weighted average for the sample’s responses. ‘In addition, the
percent of the sample seleqting one of the two pasi:ive.responseS'and the

percent of a sample selecting one of the two negative responses are given.

-

L]




_Table 2 di:plays these three statistics for nxnns for all nine a;nplcs -
and for the total pool of all respondents. Co
The format of this table is used for reporting data for nnat other
items of the surveys. The left-hand cojum indicates the item number.
Under the aanple.cede for vach item appear three statistics: f£irst, the |
coefficient of agreeament; next, the percent of positive responses; and,
at the bottom, the percent of negative responses. The text accompanying
most tables identifies the content of the items and the item code number A
in order that precise uerding of the item may hn.feuni in an.appendi:.u,'- ”
The statistics for DEMOS indicated that no saaple Was very pasitixe~‘4
in their satisfaction with the way sehnols are organized and children are
taught. ‘The relative sizes of the caefficients of agreement indicsted
.the comparativé satisfaction of the samples, with the SB sample sppeating
. most satisfied and the MA sample lees: satisfied, The three samples con-
 stituted of members most likely to have post-secondary teaching responsi-
bilities, JC, MA, and TE, exhibited the most dissatisfaction and were the
only groups with predominantly negative responses. None of the samples
| was strongly positive. Each .samples' response pattern was bi-wodal, with .
,the neutral response being selected by few individuals. _ Ce
Most items have five response levels that range across strong agree~’

ment, moderate agreement, neutral, moderate disagreement, and stromg dis-
agreement. The majority of discussion of items is in terms of the perceat
— of agree and percent of disagree responses with the coefficients of agree-

ment used if secondary inturpretations were necessary. Percents of agree~
ment are interpreted as follows:

Strong agreement 802

) . Moderate agreement " 60%-79% )
- Minimal agreement 542-59%

Very little {weak) agreement 25%-53%

It is important to note the percent of a sample selecting a neutral response
if minimal or very little agreement is observed for an'item;‘a lack of agree-~
ment should not be assumed the equivalent of disagreement. ,
Thus. for the DEMO5 item, the SP, PR; and SB samples indicated moder-
ately strong satisfaction with the way schools are organized and childrenm




‘IIBLE 2 : - :
iSaszsfaetion with the schools and the way children are tagg__

‘Total AT MT. 3¢ MA _ sP TE PR S8 PT_

DEMOS  0.189 - 0.218  0.117 -0.471 =-0.506 . 0.298 -0.194 0.623 0.782 0,359

56.0%. . 57.5%  S2.4% 28,24 25.0% © 61.6%  40.9%  75.6%  78.7%  59.8% -
38.02  37.2%  40.0%  62.6%  61.02  34.82  S51.4%  22.12  20.1%  30.4%

el

’ ‘ ' <
" AT--a sample selected from the subscribers to the Arithmetic Teacher : " : “%
‘MT--a sample selected from the subscribers to the Mathematics Teacher
JC--a sample seiected from the members of the Mathematical Association of Two-Year Collcscl
MA--a sample selected from the members of the Mathematical Association of Ansriea
SP-~3 sample selected from the NCTM list of supervisors
TE-~a sample selected from the NCTM list of teacher eﬁucatars ‘ o
PR--a sample of school principals - " AT o
SB-~a sample of-presidents of school boards : ‘ o
PT--a sample of presidents of local PTAs
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are uugh:. The m and DT samples axbibi:sd minimal ut:uf;etinn and the
Mr, IC, m. "and TE sa.mples shawe& very 15.::1: agreement.
AT and MT Sample Chrac:e:mies
Teachers responded r.o four additional demg:aphic itens eonemed

with years of teaching experienee. type of community, grade level of
their teaching, and the number of mathemstics courses taken for college
credit. Responses are not exhibited in terms of tha three statistics
discussed . 1s;._the previous section, since the response alt:ma:ives de
not fi: thosa s:atisti:s meaningfully.

" The AT sample £its the characteristics that were sought for the
group of teachers responding to the elemeni;ary curriculum questions. .

They have sufficient experience to have perspective and judgment about

the issues and problems in curficulum. In terms of the nusber of courses

in mathematics, the ssmple was somewhat above average and could be con~
idered sufficiently knowledgeable in mathematics for the judgments
required by the instruments. They are broadly representative of schools
g all sizes of commmities. The only disconcerting demographic
ristic is the relatively high portion in the upper grade levels
for the \AT sample; a larger portion of the group teeehing at the elemen~ -
ta:y schoc\l levels, kindergar:en through sixth grade, would be preferable,
) along with ; corresponding reduction in the size of the group .teaching
grades 9 to 12. This would have rendered :he judgments about items
ceneerning che elementa:y schoal issues and problens of curriculum mre

tms:wnrt;hy in the sense that :he sample would have a more represen:ative
base of experience.

The MI sample fits the desired characteristics of leadership far the
responding group. of  teachers for issues and problems concermed with the
~ secondary school mathemagics curriculum somewhat better than the AI sample
fits the chs:ac:eris:ics ciesi:ed for the elementary schoal curriculum,
‘The MT sample as a group is.more experienced tham the "AT sample, is uni-
formly spread ACross schools representing different sizes of community
settings, and has cansiderahle baekground in course work in mathematics.
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1 h:w,.uxi'zh: |

AT

o
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< 3 years

3-8 years

9-14 years
| 15-20 years

> 20 years

6.12

24.92
36.02
15.92

17.22

19.02
25.92
22.52
28.6%

3.92

The majority of students in my school are residents of

AT

MT

Urban/Metro
pop > 50,000

22.7%

Uzban fringe/Sub 21.0%

. Small-city

25,000-~150,000

Town
< 25,000

Rural

20.1%

T 22,78

13.62

20.9%
23.9%

20.3%2

- 20.7%2

14.22

——

A
P
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P DEMO3 . I teach students who are in grades . | el

AT ' MT

<

X=3 o 10.92 .22 ' | B S
46 21.0¢  0.7% . : e
. -8 . 40.9% 7.22 - - L S
9-12 - 18.7% 72.82 |
Other 5§.sz~ 19.1% - | | - ~@ﬁ§§

1

DEMO4 I have taken the following number of.
mathematics content courses for college credit

AT MT ___ ¢

.

-1 - . 462 11X '

/I o2 182 -‘"’o.sz'.

. 5-8 19.47  7.2%
10-15 20.62 18.02 -
>15 37.3% 72.8%

RS
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JC and MA Sample Characteristics - . S e
The JC and MA satzples responded to many of the ssom dems:aphic i:m

Since bdoth sanples are constituted of teachers primarily, and tend to Y

work with the same levels of students, the da:; for the ;:w. papulatien;
are pressnted together. .. \ v ‘

The JC and MA samples were expec:ed tc :esponé to tm quenr.icns :hat
asked their judgment comcerning speci.f\ic strensths (DEMO10Y and maknesses'
(DEMOS) of the students with whom they 'work. .The response patteras to
these items are notable in that there m relatively close agreement

. " between smlas concerning the s:rengths md the sources of difficulty

for the a:uden:s. Computational praficiaqcy and skills were noted as a
strength of the students by about as many individunls in both sauples as
noted it as the primary difficulty; sinila::\y £or the ccnuptual undar-
standing of algebra and aumber. Gecmetric unde:smding and praficmcy
did not appear to be either’'a notable deficiency or strength of the

students; does this mean chnt geometry is not used ex:cnsivel.y in col~ .

legiate level mathematics? 'me study Habits and motivation q,lt:emacives
warrant comment in that study habits in mathematics was noted by few '*
respondents in ei:her sample as a8 strength of the students, and mtivation
was noted as a strength by close to 402 of both samples. -
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.DEMO6 Have you taught mathematics at_the secon

MA

2'
e

I

\

Yes . 72,42 47.2%

A

-
-

JC

Conmunity

Technical L
School o0 12.1%
Branch Campus'

of 4~year

Schiél o 5.22

" Independent

2-year College 1.7%

Other . 5.2!

" ‘College 75.?2"”
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dary school level?
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DEMO7 The school at which I teach is besg.characterized as
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DEMI2 The school at which I tesch is best characterized as

1 } * MA 2
.~ College 128.72
“
. « University 46.1%
N . | Branch Campus
Q. Sy PN ", - °f 4~Year \
SR School 1.72
rl \
‘ Two-Year .
. College flS 72
Other 7 82
- =
%'
TR , ,
/'/ — /z'ﬂ&" ;/ <
7 " DEMO8 . The majority of the mathemat.ics I am teaching this year
S, _ - /is best describad in terms of '
. ,/V,/"" ‘ . ~
P Jc MA
Technical Math |
e ' for a Vocational ' -V
AR Program 11.0% 57.1%
e : . Remedial | . 20.3% 42.9%
D . General Educa-‘-v .
tion/Liberal
Arts Requiremept 19, 8%  '0.5%
Vo
Transfer I
Courses for | |
4~year Program “\; 41.32 C.0%
- i \ _
! other L 7.6%  0.0%
|
h
| 56




nm:u My professional responsibilities are best "character".{zed as

KA ) o - ., T
Teaching | o
Undergraduate S . o
Majors = 29.9% . ' -
Teaching A R
Undergraduate :
Courses ; 143.8% - ) o
. Teaching - ", -
Graduate S
" Math © . 3.5%
. " Applied Math
‘ in Industry 16.0% ]
- Research ' 6.92 .
\\\
AN
o
AN
.- 57
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£ yoﬁ consider only the background of students
in your classes as a factor, would you conclude

" thit among the following

their primary source of

Jc. MA

Computational

Proficiency 41.5%2 39.9%
"Conceptuai ! -
Understanding ~ 21.72 25.62

Geonmetry 0.0% 3.32 n
. Study - )

Habits 22.2% 24.02
. Motivation 15.2% 7.42

-

If you consider only the background of students
in your classes as a factor, would you conclude

that among the following their primary strength is

) | ic MA
Computational - \ -
Proficiency 34.3% 34.0%
Conceptual o '

< Understanding . 22.4% 14.0%° [
R
Geometry 2.2%2 4.0%
Study ?
Habits 3.7 8.0%
Motivation 37.3%2  40.0%
05




SP s:mple Chnracteristics
" The range and éispersal of the respanses is typical of  the popu-
‘ntion of supervisors generally_. Note the pereent. supervising at both
elementary and secondary MI levels. One caution is in order: the
word "supervising" was not defined. There may be cangiderable variation .
o in;;the meaning applied to t:h'.e word. ’ |
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DEMIS

DEM17

5 My professianal respensibili:ies in:lude
mpetvis:f.nz teaehers at

The percent of time spent directly in supervising teachers

. A . ' . . '. | \.\
SP__ i
-Elementary ’ 7 ]
School Level 13.52
‘Secondary oo 7 T ; .
School Level -  20.8% ( .
Both " 60.4% __— -
‘Other < 5.0%
. , . .
. , b

2 . t :
_ _sp .
w0z . 16.3%
152 19.7% ;
~ 502 ) 22.01 ‘
257 29. oz | |
0z . 1302 ) ‘

60
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SP

'S le
Biggdins | S5.42

Small Local
School .
pis:rict 12.52
Large Local .
School '

District " 45.3%

‘Regional or
County District 23.3%

" State ¢ 13.5%

N -
.
Al
A
e
.
B
-
+
£
¢
2
¢ t
4.
- A
<

hers in a




T oA - Coae - R R D o T R UL . R T
. A " N . AT 3 et
- . - Y . . E v Lo "
N I . . .o RN
- B . . .o . : -
' B - N . .~ : .
“ N B4
. . . R . . .
»
‘ ) 53
- . .
. . .
- ) . o, . :
. DRI
o ) PR - .
. L. . i . . . -
.
«

fies that an individual does not work in teacher educatiom. \

TE SSmple Charac:eristics L . :  =" \ T
It was expected that the TE sanple wuuld be ennsti:u&ed of mnstly .
employees in institutions of higher education, either in d%pa:tments of

" mathematics or in departments of eduea:ion. who have a prim?ry Tespongi~
‘bility in teacher education for mathematics teaching at the\elemen:ary

or secondary levels. The demagraphic questions inquired nnnfernins the

-extent and nature of teacher education responsibilities. \

© Many cf the respandents indicated that they.did not like to cha:ac— ‘
terize themselves in the ways required by this and the other QEngraphic
items. The items were criticized by fc:cing ax:ific:sl. res::;:tive clas-‘
gifications that do not adequately describe the aa:ure of teac§er education
responsibilities in higher education. Note that the final gstegory speci-
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DEMI3 Do you work most frequently with

- e

" Preservice -

| 38.72

My responsivilities in teacher education are wostly .

in term: of

Programs - 38, *
“Ineservice ‘
Prograns 5.22
Both 42.4%

‘ ﬁone 13,TZVﬁ

»

’Tﬁ

Methods and-
Field
Experience

Mathematics
Content

Both

_None:
Responsibilities
not Described

21.6%

33.2%
42.12

3.02 -
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Hy work in tescher education is di:ected ‘ P S
pz:im.tlg :owa:d :uchs:s at the followins 1evels S,

) . ) v @
- e . .

Eh:unr.ari
x—i

Secondary

’ 7-12

‘Both
R-12

' -Neithe:: !
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PR Sample chuacteris:ics ' | o N
The PR sample :eq:onded to eight dgmgraphic items in addi:ian :o i
the question conceraning satisfaction with the way’ schoolsﬁ are organized
‘ ;nd.chilaéen are taught.  The PR sample appears to be relatively uni-
,fq:nly‘ﬁbread over diffefennlsizes of commmities. It should be noted
that sisnifiéan:l? more students live in urbin communities, ﬁhs,firs:
two categories of responses, than is evideat in the distribution af the '
PR sample. - K | . T ' '
The dsca from.DEM29 (experience as principal) ‘and DEM1S (age)
indicate that more are expe:ienced professionals. Thir:y-eightﬁpe:centt
indicated that they had been a teacher of secanéary'schnol‘ma:hema:ics, L
* 78.3% indicated that they held a secondary’ school teaching certificate,
and 38. sz indicated tkey held an elemen:ary school teaching certificate.,
Just over 602 ,of the principals have academ;c work’ he;ween a masters and
.a doctorate, 22.12 have a masters degtee, and 8 5% have‘a doctorate.

Only 9.1% hold only a bachelor's degree.
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The majority of students in

PR
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3 .

my school are xe

L3

* Urban/Metro-

> 150,000

Small City

Urban/Suburban

v+ 25,000 to
" 150,000

Town

(U 25,000

Rural 27.82 v

A 4
DEMIS I am |
PR

Under 25 0.4%

25 to 34 16,1%

35 to 44 34.1%

45 to 54 34.9%

-55 or Over 14.5%

£

sidents of ‘

«©
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. " DEM20 I have “
| PR
},f :." o~ ES ' .
! "Children in
. | Elementary- ;
| ) - - School Caly - 25.02 .

- . Childrea in
' .. High Schoal '
o Only 21.22

Iy

. ¢ ", Both ©18.1%
..+ .. . mo Children
. Currently in ¢
. | YOR-12 ' 24,1%

No Children 11.7%

", DEM2S I have been principal for

. . i PR
. 0-5 years" ~" . 33.5%
aJ’ . 5-10c§ears 28.7%
' 10-15 years - 19.3%
> 15 years 17.3%
|
| / ,
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59 ) - *
SB Sample chars::eristies | " ’

The mle of achool board p:esidenta was - represantative of
rural areas and :ams.)primrily‘ The ages of the SB sample is cor-
related with their having children in. school. The-SB sample was rela-
tively well-educated as indicated hy the :espoms. In:ereat.ingly. 57. sz

were tmhars in the past.
. Prior to ‘the year of the survey, 49.7% indicated they had been

school board mexbers, 20.92 indica:ed they had served as volunteer aides
{n the schools, and 0.6% indicated sérvice as paid aides, while 48.6%
indicated prior membership in a PTA.
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| PEMOZ. I live in & commumnity that is ,

TETL

K ] .‘
il
,
H
?‘\

| Urhaninétro
- , ‘Urban/Suburban
Small City
Town

Rural

r

- 33.72

1,72
10.13
7.32

47.22

DEM1S Iam

) RO

-

Under 25
25-34
35-44
45-54

55 or Qver

SB

1.7%

15.6%

33.52
39.1%

10.1% N

. 689




SB

. Children in
Elementary | .
School Only } 17.3%

_Children in
Bigh School

. R . " - .
Children in_. |
Both . 1s.02
No Children |
Currently in -,
K-12 ; 26.8%
No Children 12.3%2

Check the statement that best describes
your formal educational experience.
. } /

‘SB

High School
" Graduate

Some School
beyond High
‘School

College
Graduate

.~ More than

one College
Degree

6.72

17.8%

30.02

i
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PT Sample Charac:eris:ics |

N The sample of presidents of parent teacher associa:ions was rela-

. tively uniformily spread across different sizes of communities. The

ted by the responses. Most have children in schnal with
80.0% having a student in elementary school. The educational experience
ranges from 2.2% having not completed high‘school,.l7.2z with high
"school graduatibn, 29.0% with some college, 34.4% college graduates,
and 17.2% having more than one college degree. Thir;y—six percent

" indicated that they were teachers and 5.4% were school board members
priecr to the year of the survey. ' In response to the query of whether
they had served as aides, 29.3% indicated om a volunteer basis, and
3.32 indicated on a paid basis. Eighty-eight petceﬁt indicated prior

experience as a PTA member.
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DEM32 I live in a ccmmgnicyuthat is . o o ,‘*ﬁ
. _ PT . , o . &

Urban/Metro - 22,2% | ‘ , S
Urban/Suburban 20.0%2 | ' o ‘;Eg

4
\

~  small City | 11.1Z -
Tom 22.2% | | o -
Reral | 26.42
. ‘\ - ‘
/:/ I \

DEMIS I am

S,

et s s i
. -

<25 1.1%
25-34 43.0% g \
35-44 41.9%
45-54 L 9.7%

} Over 55 4.32
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Children ia
- Elementary

. /School Only 46.22
/ Children in |
‘High School - . o
mly 8-6: . -~ l ) : ‘1
Both 34.4% -
No Children
Currently in
" School K~12 5.4%
: *
No Children 5.42
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" ples' perceptions of priorities for curricular emphasis ‘during the dacade" ‘ _
. of the 1980's. Although the item sampling procedure was not uniform |

-

65

S

In:raduc:ory Items

The dats from the introductory items provide ewidence abau: the sam- ‘ .fi

across the samples, the data provide a background for interpreting the
more carefully collected information from the main body of the preference
survey or the priorities survey. Data from the first-round and second- .-

. A;--«Q

xnund surveys were pooled.
The int:aductary items fallcw this stem:

«

Consider the mathematics program from kindergarten th:ough twelfth
grade. Below are several phrases indicating areas of the program
that could receive more or less emphasis during the c~ing decade.
Mark each with the response that best describes your feeiing con-
cerning what sheuld be the trend. :

@

a. should receive much more emphasis

b. sHould receive scmewhat more emphasis

¢. -should receive about the same emphasis as now
d. should receive somewhat less empliasis

e. should receive much less emphasis

.-

The number of introductory items received depended on how many answer e
spaces were left in the geperal infcrmation section of the answer form -
after the demographic items were specified for a given populgtion.
Tweive. introductory items were responded to by all nine samples. -Con-
sidering the response patterns to these items provides a basis for examining

. the responses to other introductory items. Ranked in order from highest

level of support to lowest level, the items are %hawniin»the following

 table that specifies the ranges of the percent of the samples indicating

more emphasis is needed.

Problem sclving was the most popular topic for increased emphasis
during the coming decade. All samples'had at least 76%Z of the respondents
indicating that problem solving should receive more emphasis. It had the
highest inferred ramk for all samples except the MI sample, which ranked
it number two following basic skills. Problem solving was followed
closely by applications qf mathematics as the second choice by most of

the samples within this set of twelve topics. The applications topic was

supported particularly strongly by the lay samples and had its weakest
level of support by the MA sample.



¢

Twelve Introductory Items Responded to .hz All Sagles

Total AT MT Jc MA ss____TE PR SB _PT

P12 1.367  1.407 - 1.518  1.371  1.250  1.428  1.506  1.213  1.225 . 1.080
87.8%  90.4%  87.7% -92.0% 8l.3%  88.2% 9l.52  8.12  79.8% 76.0%

1032 0.1&: 0032 0.3% 0.02 ' 3.6: . 1‘72 ' 0-6: 0-02 2'02'

urs  1.118 1131 1,123 1.323  0.792 1.13 01,03 1219 1125 0 1140
' gi.8%  .80.2% 83.7% 95,22  62.5%  82.5%¢  80.0%  83.37  79.5%  86.0%

| 1.9% 1.2z 1.1%  1.6% 0.0z  2.92 3.6  0.62 2.3z 0.0%.

UF24 - 1.068  1.018  0.991  0.750 1.143  1.020 1.060 1.509 1,108 1,067

© 1s.6%  70.4%  75.0%  60.0%  69.6%  74.6%  77.4%  89.2%  79.6%  75.6%

; 2.7% 3.2  2.6%  1.7%  0.0%  3.1% . 2.82  L1%  4.3% 44X

YFl  0.996 1,199  1.294° 1.317 . 1.042 $5.37  o0.55 1.429 1.258  1.280
' §8.2%  76.9%  81.8%  86.7%  68.8%  37.4%  49.5%  88.1z  82.0¢ - 86.02

5.3% 1.472  1.1%  0.0%  2.1% 10.0z  13.7% 1.4 2.22 2.0%

UF2 . 0.968  1.008  0.92¢  1.204  0.804 0,959  0.890  1.113 ' 0.85%  0.837

72.2% 73.32  70.0%  85.7%  66.0%  69.6%  69.7%  79.6%  67.4%  67.3%

| 2.7% 1.2%  2.5% ° 0.02  5.4%  2.1%  4.4%  2.5%  4.5%  4.0%

UF36 0.879  0.593  0.966  1.229 ° 1.273 0.600  0.574 0.790  0.591  0.653

64.87  55.5%u  68.1%  82.4%  82.6%  55.0¢ 60.6%  57.7% = 50.04  5L.1%
 3.4% 7.4%  2.s%  0.6%  1.9%  10.0%¢ 133z  1.7%  3.4%  2.0%

UF40 ©0.778  0.935  0.807  0.810  0.297  0.783 . 0.525  0.966  0.935 1.182

61.0% 12.29  63.9%  67.8%  40.5%  55.0%  49.2%  64.6%  63.4%  77.3%
6.8% 4.7% 7.6% 6.02 16.4%  8.3%  8.2% 1.72 4.3%  0.0%

UF30 0.681  0.596 0.790  0.698  0.832 '0.923 0.918 0.508  0.363  0.683.

59.6% 55.3% 64.8% 62.8% 68.3% 13.1% 72.1% 50.3% 40.7% 53.6%
'5.5% 3.2% 1.9% 7.1% 3.1% 1.92 1.6% 10.2% 11.0% 0.02




Twelve introductory items rasponded to by-all samples (continued) | T, ;\ o :

| Total AT Mr Jo My  SP_IE PR SB PT
UF7  0.640  0.603 0.436  0.510 o.pss" 0.785 0.853 0.766  0.636  0.796.
S6.2%  61.6%  44.7%  51.0% . 28.5%  64.5% . 65.3%  59.9%  56.82  63.3%
10062 19.1%  12.3%7  12.2%  21.52° T9.22  4.0% 6.82 912 6.3

UF29 0.408  0.383 0.343  0.150 0.508 -0.404  0.483  0.544  0.258 0.537
" aglar  36.2%  34.3% - 33.3%  47.2%  36.5%  41.6%  42.7%  32.3% 41.5%°

UFS  0.289  0.340  0.466  0.426  0.319  1.088 1,000  0.226 -0.148 -0.500
45.1% 51.3%7  51.24  47.5%  44.7%  85.3% 73,72 40.2%  29.5%2  16.0%.

19.0% - 20.7% 13.6%z  13.1% 17,1z 0,08  0.0%  19.3%  33.0%  42.02

UF37  0.077  0.14% - 0.017 -0.660 -0.491  0.050 -0.393  0.547  0.204 0.400

30.7% 33.7¢ 26.1% 6.0% 17.6%  23.5% 18.1%  47.2%  34.4%  42.5%
23.3% 22.1%2  25.2% S56.0%  45.6%  16.7% = 44.3% 6.9%  16.2% . 7.5%

UF12 Problem solving | ‘ | , Neo o
UF8 . Applications =~ : ’ -

UF24  Gifted students ‘ . .

UF1 Basic skills A ' ~ .

UF2 Diagnosis and remediation - . :

UF36 Daily homework

‘UF40 . Low achievers

'UF30  Probability and scatisaics

UF7 Individualization

UF29 Geometry _

UF5  Use of calculators ' - v
UF37 . Calculus in high school '
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" Basic skills p:ovided a contrast with applications and problem solving.
The level of support for basic skills was pa::icula:ly strong by the MI
and JC populations. For the MT sample it ranked first and for the JC
sample it ranked third. Lay samples also gave it strong support, with
82%7 to 88% of the samples indicating more emphasis was -needed. The N
veakest support was found with the TE and SP samples. -
The data for gifted students and for low achievers provide an inter~
esting contrast, pa;:icularly ‘when the level of emphasis is compared to .
. current investment of resources im the two areas. If the data across

the samples is peoled.-is.ﬁz of the respondents would increase the em- SRR

phasis on gifted students, but only 61.0Z would increasé‘the emphasis for
low achievers. The sample with least support for emphasis on‘law:achieversl
is the MA sample. The JC sample exhibited the lowest level of support

for more emphasis it working with the gifted. )

The support for increased gmphasis on topics concerned primarily with
methods of teaching —— UF 2, Diagnosis and remediation; UF36, Daily
homework; and UF7, Individualization -- were of moderate strength. The
' support for diagnosis and remediation was at about the same level across
- all samplés;-with higher support exhibited by the AT, MI, JC, TE, SP, and
PR samples. Daily homework, in terestingly, was not valued as highly by
the iay samples as by other samples, and the JC and MA samples would
increase the emphasis on daily homework markedly iﬁ contrast with other
populations. Indi&idualiza;icn, supported for increased emphasis by only
56.2% of the pooled respondents, had its weakest support from the pro-
fessional samples. | -

Three items concerned with more typical curriculum ;opicsqwere
responded to by each gample. These were UF29, Geometry; UF30, Prahabi%i:y
and statistics; and UF37, Calculus at the high school level. Calculus
at the high school level was the only topic of the twelve common items
- that received more negative than positive support from three samples,
the JC, MA, and SP samples. Only 30.7% of the pooled respondemnts were in.
favor of increasing the emphasis on this topic. Geometry was perceived
as a-mnre likely candidate for increased emphasis; however, 38.37% of all
pooled respondents felt that the present level of emphasis was appropri-
ate. Of the three curricular topics responded to by all samples, preba-
bility and statistics received the most support for additional emphasis.

Ht«'

¢ f
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The lay samples were less supportive than the professional samples. Even
among the p:ofeséinnsl samples, support was weak: 48.3% of the pooled
professional samples indicated Eha: scmewhat mn:e‘emphasis should be

given to this topic, whereas only 16.8% indicated it needed much more
' emphasis. “ | L |
The use of calculators item (UF5) produced the greatest range in .
level of support of any of the items (16.0% to 85.3% across the samples).
Only two samples were dramatically in favor of incressing the emphasisgan«
the use of calculators, the SP and TE samples. Ncne'of the lay samples
had a majority of respondents willing tc have more emphasis on the use
of calculators, and the PT sample was the most negat%ve. The response
levels of the AT, MT, JC, and MA samples fell midway between the lay
samples and the SP and TE samples. T

The remaining 33 items from the introductory item pool we:e‘nct
responded to by all sampleé. The discussion of these items that follows
is organized around items that group together .in terms of addrassing a
commog‘factor or providing useful contrasts. The #amples responding,
‘ unle%é stated otherwise for a given item, are AT, MT, SP, and IE.
ygur items were concerned with technology: UFS5, Use of calculators;

UF6, Use of computers and other technology; UF16, Computer managed in-
struction; and UF39, Computer literacy. Computerlliteracy was intended
to describe curricular content, whereas the other items specified the
use of computer technology as a tool im teaching. Computer literacy enjoyed
strong support from the MT, SP, and TE samples, but moderate from the AT
and MA samples. The use ¢f the calculator had strong support for increased
emphasis from the SP sample and moderately stromg support from the TE
‘sample. Other professional groups and the lay samplesAgave very little
‘gupport for increasing the emphasis on the use of calculators. Iaterest-
ingly, thgrsamples all gave stronger support for the use of &he computer
and other technology than of calculator;. Computer managed ianstruction
had only weak support from the four samples responding to the item.
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. Total AT MT JC MA SP T8 PR SB PT
UFS  0.482 . 0.340 0.48¢  0.426 0.319  1.088  1.000  0.224 ~0.148 =0.500
45.1% 51.3%  51.2%  47.5%  44.7%  85.3% © 73.7%  40.2%  29.5%  16.0%.
| . 19.0% 20.7%  13.6%  13.1%  17.2% 0.0% 0.02  16.3%  33.0%  42.0%.
uF6 ~ 0.960  0.897  1.101 0.828 0.882 1.145  0.957  0.976
76.7%  71.9%  80.4% 67.1%  72.3%  85.6%  71.0%  78.0%
| b.2% 3.4% 3.9% | 3.9% 2.6% 4.0% 432 12,22,
UF16  0.295 0.137  0.397 : 0.466  0.186
) 44.6% 33.9% 51.3% E 53.5% 40.7%
18.6% 19.4%  19.2% \ 12,04  22.0%
UF39  0.988  0.832 1.076  0.510  0.719  1.256  1.092
© o 76.9% 67.3%  81.6%  59.1%  66.7%  87.2%  85.5%
7.5% 4.2% 6.1% 2.6% 2,3%
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Five items concerned special populations about which there are

concernsiand issues for the quality and quantity of treatment in the

educational system: : o
UF22  Women in mathematies '

Ry

= Ur23 , m::i:iemmwii&

\' o UF24 - Gifted students

- UF25 Urban education .

A UF40 Low achievers = - - e
With the e.xception of the gifted, no single population was singled out for
s:?ang _support for additional emphasis during the 1980's by any sample.
Seven of the nine samples had more than 75% of .the respondents faveri.ng
the \increase -of mhasis on the gifted with two sanples, JC and MA,

iting 60.0% and 69.6Z positive support, respectively. Support for
more emphasis on the low achievers was moderate for the AT, MI, JC, PR,
SB, &:\d PT samples, but only margirtal for the MA, SP, and TE samples.
Specia}. emphasis on urban education was supported by more than half the
respondﬁnts of only one sample. TE. with anly weak support by ‘the other
samplesa\ : .
'Ihe\wome.n and mino:ities items could have been incerpreted ag curri-
cular in \that. women or members of a minority could be treated im an

hiscaricai contribution or sociological sense. They couid also have beemn

interpreted by respondents as pertaining to specisl programs or atteantiom

for those categories of students.' Whatever the interpretation, neither

item was supported strongly for additional emphasis, although the JC and

SP samples exh:.bited moderate support for the women and mathematics item.

\
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Specisl populations i ‘ .
Total AT MT i MA- sP TE PR S8 L
UF22, 0.574  0.664  0.481  0.617. 0.065 0.788  0.767 . B!
. 52,52 S52.1%  44.3%  65.0%  47.8%  63.4%  56.6% .
6.8% 4.3%  -2:6%  15.0% ~ 28.3%°  1.9%  3.3% .
UF23 © 0.338  0.340  0.304  0.317  0.196 = 0.404 ~ 0.517
7 38.5% ° 38.3%  36.7%  40.0%- - 35.7%  40.4% . 43.3% .
UF26 . 1.069  1.143  1.113 - 0.750  1.143  1.037  1.053  1.508 1,108 1.057//
C o 75.6% 75.7%  81.7%  60.0%  59.6%  75.3%  75.6%  89.2%  79.6% 75.6%
2.7% 2.1  1.9%  1.7%  0.0%  4.6%  3.82  1.1Z  4.3%., b.4%
UF25  0.506 0.532  0.413 0.538 - 0.656 | : ca
43.2%  43.2%  42.6% 46.2%  54.1% ‘
5.7% 5.7%  5.8% 5.7%  4.9% a
UF40  0.681  0.935  0.807. 0.810  0.297  0.783  0.525  0.966  0.935  1.182
61.0%4  72.2%  65.9%  67.8%  40.5%  55.0%  49.2%  64.6%  63.4% - 77.3%
16.8% 4.7%, 7.6%  6.0%  16.4% 8.3 8.2  1,7% - 4.3% , -.0.0%"
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Fcu: items refer specifically. to cestmg or to curricular appraaches
/ :hl: reqnire special attention to testing: :
“or3 Competency-based educa::‘..nn
. UF4 Minimal cozpetency :es:ing
| UFll _ Mastery leaming curriculum
UF27  Norm-referenced testing | | L

* ‘Campe:ency-based education was wmoderately supported by only the AT samle,

with almost as strong suppcrt bty the MI sample and vely minimal support
by the TE and SP samples. Minimal eempetency testing also received weak:
support by the SP and TE sa.mples. somewhar. s::anger support by the SB, AT,
and MT samples. "and strongest-support from the lay sanples’ r'r and TR.
Generally, ‘minimal competency was not identified by most :espandents as
nepding more eaphasis. Norm-referenced testing had very ueak supnar:.

pport for mstery learning curricula was mixed, iai:h :he strongest per-~
ceptions for inceased emphasis found in the AT sample.
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Testing related
Total AT MT JC MA SP TE PR SB PT
N ' ] ‘;‘ o X - . i
UF3 | ' 0.526  0.624  0.665 ! 0.118 -0.105 .
| 55.4% 61.872  59.3% : 41.2%  26.0%
UF4.  0.538 - 0.420  0.533 -0.206 - -0.378  0.650  0.393 . 0.860
56.0% 50.072  56.8% . | 23.5%  27.0%  59.5%  48.3%  68.0%
18.08 - 21.3% . 15.3% 35.3%  43.2%  14,3% ° 18.0%  12.0%
UFIl  0.425  0.636  0.514 0.475  '0.203
O 46.3% 52.62  47.2% 49.3%  39.5%
‘ 1&062 8092 9-22 12062 22092
UF27  -0.117  -0.032  0.038 -0.314  ~-0.344
' 23.3% . 26.9% = 28.8% 17.7%2 . 13.1% .
" 30.8% 29.0%  22.1% 39.3%  40.9%
\
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relatively genersl. -

§

.UF9 In:erdisciplinary pragrams
UF10 . Unified mathematics
UF17  Natiomal qa:hema:ics curriculum | \
UF18 Curricula based upon the psychulogy*of 1 g
Co mathematics

L. uFl1e Curricula based on the logic of mathematics |
UF35  Curricula based on teacher's experiénces
UF38

Mathematics in history and culture ;

None of the samples exhibited more than very weak Suppor: for tﬁg national

mathemdtics curriculum. There was moderately strong support f£or'more

emphasis on interdisciplinary programs, with stronger support in ;he AT

and MT samples than in either the SP or TE sample. None of the otber

curricular orientations was accorded moderate support.across all samples.
of particular note is the differemce between the AT and TE samples End
the¢SP and TE samples on UF18 and UF35. Canstituted primarily of :§§chers
at ‘the school level, the AT and MT samples exhibited stronger supparp for
more emphasis on cursicula based on teacher experiences and weaker sgpport

for curricula based on the psychology of learning mathematics than the

SP and TE samples. | \
: ' i \,

| o




' Curricular orientations

Total AT JC MA SP TE PR SB
UF9  0.660  0.804  0.753 0.316  0.513
- 60.3% 66.5% 63.5% 47 4% 54,0%
8.2% 7.0% 3.9% 15.8%2  13.1%
UF10  0.645 0.716  0.549 0.526 0.853
1 56.1% 59.6% 54.0% 48.7% 66.6%
- 8.0% 6.4% 9,2% . 11.9% 4.0%
UF17  0.200  ©0.198  0.282 '0.136  0.051
38.3% 38.9% 43.6% 47 .3% 23.7%
19.8% 19.0% 20.5% 23.8%  15.3%
| .
UF18  0.622 0.452 0.490 1.034 0.915
~.
56.4% 49.2% 48.3% 76.3% . 72.9% >
13.3% 19.1% 13.5% 6.8% 6, 8%
UF19 0421 0.424  0.494 0.610  0.034
44.9%  47.2%  46.2% 54.3%  27.1%
| 10.3% 10.4% 7.7% 6.8% 20 4%
UF35 - '0.532 0.696 0.632 - 0.250 o.32$\
54.3% 58.8% 60.8% . 38.3%  49.2%
X 10.4% 6.9% 8.0% 15.0% 17.0%
UF38 0.552 0.426 0.689 0.400 0.526 0.550 0.656
’ 53.8% 47.,2% 60.5% 50.0% 52.6% 50.0% 60.6%
8.4% 9.3% 7.5% 14.0% 8.8% 5.0% 6.5%

.
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Three items concerned the uses of mathemstics:
UF8 Applications of mathematics

_ UF28 Mathematics and careers

_ “ﬁfé-({ = 'ﬁ__at;hemcics for consumers

Strong support for giving more emphasis to applications during the 1980's

was shown by eight of the nine sauples, the single exception being the

MA sample, which gave moderately strong support. Mathematics for con-

sumers was given strong support by all tiree lay samples. Moderately
strong support was given by all the remaining samples except TE. " Mathe-

matics and careers enjoved stronger support . from the JC and MA samples
than from any of the remaining professional samples. Barely half of the

TE agd SP samples indicated positive emphasis to the topic of mathematics®

aiid careers.
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© Uses of mathematics

PT

3.2%2

2022

__ Total AT MT e SP TE PR SB
yF8  1.118 1.329  1.229  1.323  0.792 0.810 0.862 1,219 1.125  1.140
 81.8% 80.2%  83.7% 95.3%  62.5%¢  82.5% ~ 80.0% 83.3%  79.5%  86.0%
1.9% 1.2% 1.12 1.65 © 0.0% 2,92 3.6% 0.6% 2.3% 0.0%
yF28  0.614 0.700  0.670  0.883  0.855  0.566 . 0.499 a
54.,9% 56.67  58.4%  76.6%  65.4%  50.4%  50.8%
" 5.5% 3.8% 3.8% 5.0% 3.6% 4.5%  8.8%
UF44  0.803 0.797  0.681 | 0.830  0.337  1.349- 1.204 . 1.465
63.8% 60.9%  58.0% 68.82  36.1%2  B88.5%  84.9%  86.1%
4.1% 6.1% 2.9% 5.7% 1.1% 0.0%
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Two comparisons were designed to examine two issues that have been |
of in:e:est during the last few years. The first comparison concerns
the relative emphasis given co.fracticns (UFSI) and to decimals (UFZO)..
The second comparison concerns the at:ention given to metric measurement.
The latter comparison involves items UF32, Metric measure, and UF45,
Mhasﬁrement; note that some requgdents might include metric measurement
within measurement. Each. sample'éives more support to increasing the
emphasis on decimals thdﬁ on fractions and to metric measure than on
measurement. The SP sample wauld decrease the emphasis on fractioms, the
~only sample so inclined. iny the SB and SP samples are strongly supportive
of increasing the emphasis on decimals; support from all remaining samples .
except MT was moderately strong for-imereasing the emphasis. Only the.
SB sample exhibited moderately stromng support for increasing the emphasis
on fractians, the rest of the samples gave at best marginal suppart for
more emphasis.  The metric measure item gained stronger support than °
did measurement for all samples. The levelof sy@porﬁ for metric measures

was stronger by the professional samples than by the lay sagples.

‘ '
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" 'Comparisons: Fractions and dscimals; metric measure and measurement %
. \\ - ‘ ‘
Total AT MT JC MA SP__ TR PR SB PT
" UF20  0.887  0.843  0.660 1.169 ' 0.767  0.971  1.065-  0.925 -
66.02  62.7%  53.2% 88.1%  60.0¢  69.6%  75.3%  65.0%
R ' ' - \ '
UF31  0.409  0.059  0.586° o =D.424 a.oao\\\ 0.636  0.806  0.667
‘ 44.1%  33.3%  46.1% "17.0%  28.3% \52.0%  63.4% . 50.0%
. 19.9%  32.4%  13.3% 56,09  33.3% 11.02  6.5%  7.2%
UF32 0,951  1.311  1.094 . 1.200  0.951 0.829  0.674  0.900
72.8%  87.4%  75.8% 83.4%  75.4%  68.3Z \ 61.8%  70.0%
6. 2.9%2  3.1% 5,00 4.9% . 6.5% . 13.5% ©  6.0%
UF45  0.705 - 0.551  0.426 0.948  0.547 N
58.8%  49.0%  42.5% 73.9%  52.0¢2 N
2.6 4.0%  2.7% 0.7% - 3.0%
-
AN .
\,\ -
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the pooled sampies.

81

The "new math" was characterized by many as having significant

exphasis on proof and axiomatics. Two items collected information about
' emphasis desired for the 1980's in the areas of prcof.an& structure:

TF13 Proof

UF15 Formal axiomatic structures.
No sample was inclined to more than weak support for increasing. the
emphasis on proof. Support was at a higher level by the MA, SP, and
TE samples than by the AT, MT, and JC samples. UF15 earned the distinc-
tion of having the lowest level ‘of support of any of the 45 items for

o
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- xathematical structure aixd proof .

Total AT ° MT ic . MA sp TR

UF13  0.281  0.000  0.125 -0.033  0.617  0.396  0.552

34, 2% 22.5%  26.0%  18.1% 46.8%  44.5%  45.9%
15.6% 36.3%  15.4%  19.7%  4.3% © 17.9% 8.1%

UFL5  -0.192  -0.275 -0.250 | -u.éqg; -0.175
L 14.4% 12.5%. 9.6% . 17.02  18.5%
3172 32.5%  33.8% 31.0%  33.0%
\
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Two items inquired concerning specialized. personnel to provide .

service at the elementary or secondary school levels:

UF21 . Elementary mathematics specialists

" UF26 Seconda:y mathematics specialists .
Each of the samples that responded to both questions regarded ele.ment:ary
gspecialists as more important for emphasis than secondary specialistV
The AT and MT samples gave but weak support to emphasis on secon o
specialists. No sample gave the secondary specialiﬁs wore /t,kﬁn .
minimal support, whereas every sample previded mderately “strong support
for the elementary mathematics Specialisr.. '!he SB and PT samples were
only weakly suppa:tive; however, with the PR sample slightly more |
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Slgentm_:z aixd secondary mathematic; specialists
Total AT Mr Jc MA SP TE PR SB PT
UF21  0.943 0.898  0.982 . 1.213  1.074  0.678  0.477  0.489
‘ 68.7% 67.9%  70.5% . 78.7%  73.6%  58.5%  48.9%  51.0%2
8.0% 9.3 9.1% 3.7%  5.8% n.}iz 11.62  17.1%
UF26 0.466 0.359 - 0.371 P 0.667  0.623
| 47.2% 41.32  47.6% 52.9%  50.8%
11.0% 16.3%  15.2% 0.0% 4.9%
o &
Q
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: Hsthenati;é‘ igboratozies (UF14) had .moderatéiy strong support by o
only one sam?ie. TE. ,The AT, MT, and SP sample§ demonstrated very 1it:]7e
support far”'inc.reasi.ng the emphasis on mathematics laboratories, with
the lowest level of support accorded by the m sample. |
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Mathematics labaratories

H

e e A+ raa e T & rrimetas

Total AT ___MT jo M SP TE____PR SR _ PT:
UFl4  0.427  0.512  0.163 0.426  0.639
48.2%  53.6%  37.5% 45.5% = 57.7% .
17.6%2  19.1%  27.0% 12.9%  11.3% |
¢
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) Two items exple:ed :he emphases individuals would s:Lva to two major
T mechanisms the, fede:al governmen: has used ot :he study and davelopm.p:

of cu:riculum. " Research on mathematics’ learning (UF33) had a hishae:

level of support as an emphasis for the 1980's than did h:ge-scale

curriculum develepme.nt. projects (UF34). Th# AT and MT samplea gave

only minimal support to the research enmphasis, while the SB samp}e gave
‘ mderately strong support. Alll samples gave but weak support to the

>

¢ '. . curriculum development emphasis. :
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s:udz' of development process
Total AT MT Jc MA _ sP TE PR SB P
UF33  0.683  0.591  0.606 1.000 -
56.2% 52.52  53.5% 68.3%
7.6% 8.7  8.7% 3.3%
IF3%  0.151  0.282  0.000 0.288 - 0.117 i
. 36.9%  32.8% ' 29.7% 40.7%  38.3%. ‘

26.0%  20.4%  29.5% 18.6%2  33.4% ]

. \



| Chapter II .
. ‘Preference Survey: Strand by Cluster .

.

. In this section data are presented and discussed for each of
the aine strands which comprised the preference (first) survey. The
strands are whole numbers; fractions and deﬁimals; ratio, proportion,
and percent, measuremeit; algebra; geometry; probability and statistics;
computer literac?; and problem sclving. Within 21l but two strands,
there are at lesst six coﬁmnn'clﬁsters: questions abbu: goals, content,

AYF:
N
i
]
h)
)
K
t Y
o
ol
RN
TN
N “. ;.:)
,

methods, and resources; an amalgam of questions about types of students
for whqm courses are appropriate and placémant or level of courses
.(teferfed to as who/time); and questions about the appropriate use of
calculators. The two exceptions are Ehe computer litericy and problem~
sclving strands, where the clus:er'af questions on calculators is
omitted. In some strands the conteant cluster is divided iato two or
three clusters reflecting elementary content of secondary content.

The major organizing structure for this section is the strand. Clusters
are discussed within each strand, and a summary is presented at the'

,,,,

conclusion of each strand.

Data taﬁles presented in this section are condensed from the
complete data, which may be found in the appendix. Five possible
responses were given for each question; in most cases, these involved
an indication of strong agreement, moderate agreement, a neutral position,
an indication of moderate disagreement, and strong disagreement. For
the tables in this section the percentage responses for strong agreement
and moderate agreement have been summed into a single “agree" percen-
tage. Similarly, the moderate &isagreement and strong disagreement
percentages have been summed into a single "disagree” percentage. The
reader should keep in mind, therefore, that the expected percentages
for these pairs of "agree" and Ydisagree' responses are 402 each (rather
than the 20% usually associated with five-choice items). | |

One more interpretive statistic appears in the tables. This is
a "coefficient of agreement", a weighted average of responses, calculated
from 3 | where i indicates

o £ n.a
i=1 "{iV4
N

c'A. =

the number of the response {1 = agree-»5 = strongly disagiee), ng



“i: the number of respondents choosing the ich'respunse, a, is the

weish:inglfaccc:, and N is the total number of responses fcr the item.
For the calculations wade in this study, a 1 =2, 8 a, =1, 33 0,. 4 |
and ag = ~2. | | | ‘ , T
Within each table a row indicates resgonses of different samples ‘ S
for a single item. Columus indicate the populations sampled ~ Abbreviations
for the samples are as follows: _
AT -~ gubscribers to the Arithmetic Teacher plus non-subscribing "  f1—§
teachers | | | o B
MT -- subscribers to the Mathematics Teacher plus non-subsctibing
. teachers . o ' S
JC — members of the Mathematics Associations of Two-Year Gn;ifgeé '
MA -~ members of the Mathematical Associatiovn of America
SP — supervisors on NCTM lists o
TE -~ teacher educators on NCTM lists

‘PR -~ principals at the elementary and secondary school levels

= —1'

SBE —-- presidents of school boards

PT -- presidents of local PTA groups.
Further information about sampling techniques and characteristics of
samples can be found in chapter I of this report.

The AT, MT, JC, MA, SP, and TE samples are collectively referred
to as the professional samples. The PR, SB, and FT_sampies are collect-
ively referred to as the lay samples.. Note that the use of the terms
“orofessional” and "lay" refer to mathematics responsibility and not

- to general educational respomsibility. Although principals are certain-

ly professionals with respect to educustion, this report includes them
in the lay sémple with respect to mathematies.
Each entry in the table consists of three parts: 0
0.949 ~=coefficient of agreement
81.32 --agreement
5.12 --disagreement ‘ “ -
The reader may easily interpret the percentage of the sample which gave
a neutral response by subtracting the agreement and disagreement percen-
tages from 100%Z. In the example, 13.6% chose the neutral response.

. . : .. ‘a ' * ' \
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Additional information may be inferred by comparins twe entries. k9

: For exnmple, consider these twu en:ries fer item ALQ;S. : :g
- AL 138 ( 0.785 0.775 5

s.3% 6.2 .

. 9.1% +8.42 ‘ &

_ Nece ‘that the coefficient of agreemen: ‘is greater for the MT sample, ‘ ¥

but that the percentage of respondents choosing one of the "agree' |
choices’ is higher for the TE sample. This apparent discrepancy is — - ~ -
clarified by.considering the eomplete distribution of choice responses.

MT TE
strengly agree - 25.6 21.1 | | _ 3%
agree ’ . : ‘ 39.7 45.1 ' N
neutral | 25.6 . 25.6
(V7S disagree _ 5.8 7.0
strongly disagree 3.3 1.4

Note the greater‘percentage on the ﬁstrongly agree" response for the

MT sample, plus the distr}bu:ien of the remainder. Since responses are

weighted, this pattern leads to a slightly higher coefficient of agree- . ?
ment, Exact distributions of responses can be found by consulting the | |
appendix. - o

| In this section, discussions are based primarily upon the (eemhined)

Yagree" and (combined) "disagree" percentages. Coefficients of agreement

are qged only where seeendary interpretations are necessary. In gener’alai

~ the percentages of agreement are interpreted as follows:

strong agreement , . 80%
moderately strong agfeement 60 - 75%
minimal agreement 54% - 59%
very little (weak)vagreement 25% - 53% ,
Note that when tie interpretation for ae item is "very little agreement",

hJ

~ the dominant choice among the original five choices could have been the

neutral choice or one of the disagreement choices.

o= . ji}‘} : . S
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Goals 2) o

Five goals for teaching whele number concepts and skill§ received
support £rom at least 86 percedt of the total sample, and were ranked
in the top five in every instance but one (the MA sample ranked i:em
201 sixth). These :cp five goals, with percen:ages of agreement indicated
in parentheses, were: | " ¥

207.  To acquire the skills nec?ssaéy for consumer decisions (94.7%)

208. To develop the fundamental understaxéings upon which other
' ma;hemat;cs learning is built (91.6%2) ’

204. To develop logical :hinking'abilicy (89.7%)

201. To acquire the qualificatiens necessary far ob:sining many
. Jobs (85.3%) ‘ —— _

203. To understand the structure o: mathemati;sc(sz.éz)'

About 70 percent of the total sample supported two other goais:
210. To {earn‘te read mathematics (70.42)

206. To éevel%P disciplined work habits (69.8%)

Two it;ms received minimal support:

205. To gain an appreciation for the beauty of numbers (57.7%)
202. To be able to do well on standardized tests 42.0n)

Clearly rejected as a.goal for: wtale numbers was:

209. To preserve a traditional emphasis in the curriculum (Only
15.12 supported the goal, while 43.5% rejected it.)




- Qoals

17.6% . 17.3%

1.7%

Total AT MT Jc MA SP TR PR SB
WN207  1.458°  1.546. .1.568° 1.432  1.179  1.462  1.295 o
., 94.7% . 96.3%  97.3%  91.9% ' 87.1%  98.1% ' 90.1%
1.2% 1.9% 0.92 2.7% 2.6% 0.0z - 0.0%
. WN208 1.466  1.509  1.333  1.432 1,538  1.B54  1.443
91.6% 93.6%  87.4%  91.9%  97.4%  98.1%  86.9%
2.5%  1.9% 6.3% 0.0¢ 0.0z  0.0%,  1.6%
WN204  1.364 1.509  1.189  1.189  1.263  1.558 ° 1,426
89.7% S4.4%  82.8%  86.5%  92,1%  92.3%7  91.8%
3002 ’ OOQz 6032 OQOz 2-6: 1.92 302z
w201 1.192  1.194 1.333  1.139 1,128  1.269  0.934
' 85.3% 85.2%  89.1%  80.5%  82.1%  88.5%  80.3%
4.9% 7.4% 3.6% 8.4% 5.2% 0.0 4.9%
. 'WN203  1.144 1.165  1.027  1.243 = 1.077  1.231  1.230
| 82.4% 81.7% 78.3%  83.7%  79.5%  86.5%  88.5%
4.9% 4.6% 9.0%  2.7% 5.1% 0.0% 3.3%
WN210  C.837 0.869 0.836 0.730  0.658  0.865  0.934 )
: 30.4%  70.1%  70.9%  64.8%  55.2%  75.0%  78.7%
- N8.1% 6.6% 5.4%  16.2%  15.8%  11,5%  3.2%
. WN206 0.828  0.898  0.982 0,730  0.487  0.904 . 0.633
69.8%  74.1% 76.5%  70.3%  59.0%  69.2%  56.7%
10.0%  .10.2% 9.0%  10.8%  23.1% 5.8% 6.62
WN20S 0.569  0.491  0.491  0.486  0.487  0.692  0.850
57.7%  54.6%  55.5%  51.3%  51.3%  61.6%  71.7%
12.8% ©13.5%  10.3% 7.7%
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Goals (continued)
o ‘ ' . - <
| : 2 |
Total AT Mr . Jc MA SP. TR PR S8
WN202  0.093  0.193  0.153  0.027 <-0.026  0.135 =0,115 |
L7 42,00 46.7%  43.2%  48.6%  35.9%  40.3%  32.8%
'29.6%  28.4%  28.8%  29.7%  38.4%3  21.1%3  34.4X
WN20S -0.400  -0.327 =0.200 =0.486 -0.711 =-0.365 -=0.672
43.5%  41.1% 43.2%

37.3%

55.2%  38.4%  55.7%
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'-\ . Content (WN1) S ;
The samples were in strcng égreemgnt on the inclusion of the fol- " o ?;7;
PN S o : T .
' lowing items of ghele aumber centent. 7 - v ‘ - By
- p % . . ‘ i . ' . : _%
187. Techuiques of estimation (91. 72) o ) ‘:“
| 192. Mental calculaticns without the aid of psper ami pencil or .
calculator (91.0%) B . ‘ Tl
188. Specific strategies fer solving word problems (86.6%) . ) i
- 189. Hathematical puzzles and games (84.52) . :¢§§
- 199. Addition and subttactian developed simultaneously to emphasize ‘ | :;
: :elationships between them (72.1%) o | ;g;
193. Multiplication and division develope& simultaneeusly tc empha- ’ ‘ ’i
size relationsips between them (71.7%) T o8

tJ

200. Specific consumer skiils like balancing a checkbook and cal-
- culating best buys (71.6%)

)
<

There was less agreement about supporting the following items:

'195. Tests of divisibility (62.52) -~
198. Computational and/or checking shortcuts (e.g.. cas:ing out
‘nines) (62 3%)

-~

i

190. Operations with signed numbers or integers (58. 12) *

. 184. Specific instructioms for opera:ing a8 four-functitn calculator
(57 5%) .

186. Several different algorithms (methods) for each of the four
basic operations so that children can choose the method they
N prefer (47.62) : T

There was agreement across samples that the following contemt should

not be included.

<191, Justification of each step of ‘an algorithm by relating it teo
basic number properties (opposed by 44.7%)

196. Only the most efficient algorithm (method) for each operation
is taught (opposed by 41.9%) ‘

187. A paper-and-pencil algorithm (method) for calculating square
roots (opposed by 60.8%)

ES
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Total . AT MT JC MA SP T - " PR SB PT .
-t r . , 5 Lo _ ] .. T
wN187 1.374  1.4847 1.193  1.541 1,103 1,763 . 1.781. ) —
. 91.7% 92,72  87.2%  94.6%  79.5%  97.3% . 96.9% Tt
3043 . {‘L. 3: 5.6: 2. 7: SQ 23 ) Q.Oz,,“ : 106z ¢ ._3
w192 " 1.388  1.389  1.294  1.568  1.487  1.461 ° 1.297 _ totL
91.0% 91.5¢ 90.8% . 91.9%  89.8%7  93.4%. 87.5% I
;/ 206z ?.2: 2.82 5.6: .’Qoaz G.Oz \607: .
? | .
WN188 1.272 1.400 1.156  1.108 0.821  1.487  1.328
< . ' bl
. 86.6%  89.5%  86.2% ° 81.0%8 "76.3%  90.8%  87.5% B
, | | ‘ iy
'WN18S  1.183 1.421 1.229  1.32%6 1,077  0.855  1.125 ’1§
- 84.5% 88.4%  85.3%  89.1%  87.2%  73.7% 86.0% ,
‘0.32 302% losz 2.72 5.22 9.2% L] 4.7;
WN199  0.938 1.095 0.743  1.135  0.949  0.974  0.875
72.1% 77.9%  68.8%  78.4%  66,7%  72.4%  68.8%
12.6% 8.5%  15.6%  13.5% 7.7¢  13.2%  15.6%
WN193  0.883 1.053  0.633  1.083. 0.795  0.987  0.875
71.7% 77.7%  64.2%  77.7%  64.1%  76.3%  71.9%
11.5% .62  13.8%  1l.1%  12.8% 7.9%  14.0%
 WN200  0.835 0.842 0.667 1.08T 0.974 - 0.750  0.984 :
71.6% 69.5¢  68.5%  75.6%  74.4%  73.7%  73.5%
15.7% 17.9%  21.3%  16.2%  10.3%  11.8%  10.9%
WN19S  0.649 0.862 ,0.796  0.556  0.368  0.368  0.641
62.5¢  71.3%  70.3%  58.4%  47.4% 52,62  59.3%
14.5% 9.5¢ 12,12  19.4%  15.8%  18.5%  17.2%2°
195 P

©
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| @Etm: (congtinued)
¥ L ' -
T Totai AT MT Jc A sP __TB____"PR___SB T
WN198 -0.554 _'0.758 ' 0.587  0.405 . 0.368  0.355 , 0.625 T -
| 62.3% 72,6%  64.2%  56.7%  57.9%  51.3%  62.6% 3
| 18.42 10.6%  20.2% | 26.3%T  23.7% © 22,32  15.62 o
WNISO C.517  0.07. 0.367  0.811 1,333  0.382  0.922 | -
59.1% 42,12  55.1%  67.5% , 89.8% ' 53.9%° 73.4% . L x
WN194  0.511 0.295 0,284 0.222 0.359  0.816 - 1.109 s B
15.8% 25.3%  24.8%  27.7%  23.1%  13.2% 4.7% i}
WN186 0.179°  0.379 '~0.10L  0.081 -0.05% - 0.224  0.500 ;
7 47.6% 53,7% °41.3%  43.2%  38,5%¢  44.8% ' 60.9% -
36.9%  32,7%  44.0%  43.2%° 35.9%  36.9% ~ 28.1% o o
: : o ¢ : . A
191 -0.150 -0.032 -0.413 =0.270  0.538 -0.342 0.000 oo
= 35.7%8 «  42.1%  23.9%  35.1% 53,98  26.4%  46.9% . e

44.7%  42.1%  53.2%  S4.00 ' 20.5% - 48,7% ' 39.0% | t

196 -0.053  -0.043 0.321  0.000 =0.368 =0.118 =0.476 . °
' 35.12 38.3%  44.1%  38.9% 21,12  32.9%  23.8%. o
41.92  41.5%  28.5%  4L.7% 52,73 42.1%  58.9% )
197 ~0.589  -0,574 ~0.349 -0.486 -0.282 ~0.961 =-0.828

23.9% 21.3% 31.2% -~ 29.7% 28.2%  14.5% 20.4%
60.8% 61.7% 52.3% 56.7% 48.7% 75.0% 67.2% .
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E esources (WN3 R S L o
e, ‘ . e T ’ ' T
.  There was general agreement across samples on the inclusion of four |
| ) St ® . -
| . resources fer teaching abau: whole nnmbe:s.. )
- . " 217. Resource books campiling examplg§~g§~§£§§§metic applied to )
v. | rcal-life situations (95 9%) " ———
T . 216. Masters nf warkshee:s and activities (85 62) : . 3 T~
220. Standardized practice tests for basic skills (81.92)
219. Packages of materials ‘for imdividual studemt study (80.2%)
. The remaining resources were not as high in pricrity; the in:erestieg i
thing is that most cius:er so closely in level of support: - .
212. Short vi&eq:apes to illus:rate basit computational aAgorichms B
~ (75.5%) “ . .
213. "Magic respghse paper“ to give immediate feedback by reveal-
‘ ing the correct amswer just after students have w:i:ten their
answers (73.0%) .
211. A calculatcr for every student (72.52)“ | .
218. Small programmable calculators or computers (72.7%)
215. Physical materials for each student to use in modeling basic
operations and algorithms (70.6Z)
o ‘ o - <
There was slightly less support for:
214. Audiotapes for verbal drill and practice (65.1%)
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-Resources

AT

Total

WN217
W§216

WN220

WN219,,

.

WN215 ;
T L~ 70.6%
'10.9%

WN212

WN213
-

“~
WN211

1.458

- 95.92

1.7%

1.256

85.6%
3.8%

1.147

81.9%

- 9.2%

1.038

. 80.2%

7.92
0.850

0.826
75.5%

- 13.3%

0.812

*73.0%

15.0%

0.730 -
72.5%°

17.5%

1.485
93.8%

2,12
1.330
87.6%

8.3
1.021
75,0%

15.6% -

1.113
82.4%
9.3%
1.082
77.4%
10.3%
0.938
78.3%
12. a:

0.7%34

71.2%

16.5%

0.792

65.8%
13.5%

1.000 -



_ Resources ‘(coﬁg'i.nu(ed).
| Total AT - MT Jc MA  SP TE PR\ SB.
-WN218 0.785  0.804 - 0.715_ 0.821  0.941 : |
72.7%  72.1%  71.6%  74.4%  76.5%
14.6%  11.4%  17.1%  18.0%  11.8% -
wN214 . 60659  0.732  0.699  0.769  0.176
65.1%  66.08  69.9%  71.8%  38.2% .
18.4%  17.5%  17.1%  18.0%  26.4%
a8 \\
\\\
¥ -
199
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Methods (WN4) . , S e

-
;Z" gl

The three methods items on whole numbers which rank highest (224)

_ and lowest (226, 222,) all pertain to calculators, and indicate rather

clearly the concern for pspe:-agd-ﬁencil cemﬁutation, eveq,fer slower students.

224.

226.

222.

The introduction of calculators is postponed until students
have learned both the meaning of the operations and the
paper-and-pencil algorithms for them. (82.0%)

Slower students are allowed to use calculators inm order to
keep up with the rest of the class. (20.6X)

Y

Calculaters are used iastead of teaching paper-and«pencil

_algorithus. (19.5%)

The degree of support for item 228 was clearly lower for the,M& sam-

ple than for the other three samples.

228.

Manipulative materials are used in a mathematics laboratory
at least once a week. (74.0%)

Two other items which pertain to the use of materials (221, gecmetric pic-

' tures as models for.compuCatian;.225. physical materials such as rods and

area blocks as models for algorithms) were supported by jusc‘ever 60% of

. the :o:al samples.

Support for the two items dealing with the distribution of time dif-

©

223.

230.

fered, with more support for item 223 than for item 230:

More than 5C% of the instructional time is devoted to drill
and practice when teachxng the basic facts. (65.8%)

More than 50% of the instructional time is devoted to stu-

dent use of individual study materials to develep and extend
whole number ideas. (43.3%)

Mastery lgarn;ngf(item 227) also received support by 67%. The re-

maining item (229), on the use of activities outside the classroom, was

supported much more highly;by thie AT sample than by any other sample.

.  ' g },




| Total AT MT Jo A sp PR____SB
 wWN224  1.226  1.286  1.296  1.171  0.949 |
82.0% 83.4% 87.0%  75.7%  71.8% .
8.8% 7.2% 7.4% 9.7%  15.4%
WN228 0.959  1.345 0.778 1,051  0.526
74.0% 85.7%  70.4%  74.4% - 57.9%
8,12 3.6% 8.3% 7.7% - 18.4%
WN227 . 0.793 0.976 . 0.786  0.850  0.2i1
66.5 75.3%  66.7%  75.0%  39.5%
9.3% 10.6% 6.5% 5.0%2  18.4% 7
.- WN221  0.774 0.500 0.796  0.927  1.128
. 63.7% 48.8% 65.7% 68.3% 84.6%
7.8% 8.5% 7.4% 7.3% 7.7%
WN223  0.688 6.765  0.833 00683  0.128.
65.8% 66.7%  75.9%  63.4%  38.5%
16.8% - - 17.2%  11.1%  22.0%  25.7%
_WN225 0.678 0.928  0.589  0.634 . 0.436
.7 61.8% 72.2% 57.9% 61.0% 51.2%
15.5% 13.2%  14.9%  17.1%  20.5%
WN229 0.576 1.024  0.481  0.487 . =0.077
58.7% 76.5%  56.5%  56.4%  28.2%
W230 0.196  0.600  0.084  0.000 . -0.179
43,3% 61.2%  36.4%  38.5%  28.2%
27.8% 18.8%  28.0%  35.9%  38.5%
. 111




- Methods (continued)

. “rotal AT MT I ' MA SP’

. WN226 -0.614 . -0.452 =0.546 -0.878 -0.372
20.6% 28.5¢  18.5%  14.6%  15.42
'58.4%  51.2¢  55.6%  68.3%  71.8%
WN222 -0.669  =0.845 -0.574 _0.732  =0.487

s 19.5% 17.9% 22.2%2  17.1% * 18.0%
62.52 69.0% 60.1% 63.4%  53.9%

TN
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Who/Time (WNS) ° :
In the clus:erEon to whom and when whole number topics should be

-

taught. the anly item which was supported was:

.531. Every s:udent should master whole number computations with
paper and pencil before graduating from high school. (90.9%)

A minimal level of support by the AT, SP, and TE samples was alsc

¢

found for:
233. Students who cannot master paper-and-pen:il computations by

the end of grade 8 should be required to take a special ninth-

grade mathematics course on the use of the hand-held calcu-
lator. (supported by 50% to 60% of the three named samples,

but oaly 23X to 37 of other sam?les)

The samples did not support having_college-g;und studeats spend at
least three weeks oﬁ.avéry fea: :eviewiﬁg whéle aumber computation (item
gzsz), qpé iﬁtroducing algorithms fai multi-digit computations un:ig grade
7 tiggé 235), or postponinéﬁ;emedial vork with whole numbar computation

uatil students are in an adult school or junior college (item 234).

113
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who/Time S “
Total AT wr____Jc A sp TR L A
N3l 1.572  1.602  1.622 1.800 - 1.633  1.356  1.475 T
" 90,9% 93.27  91.6% - 97.2%  90.0%  86.4%  86.9% 5
6.6% 3.9  8.4%  0.02  6.7% .10.22  8.2% .
WN233  0.111 - 0.306 =-0.050 =-0.265 ~-0.400 ~ 0.288 - 0.393 :
© . 45.4%  50.0%  37.8%  35.3%  23.3%  54.3%  60.7% ‘
34,62  30.4%  38.6%  44.1%  46.7%  32.2% . 24.6%
WN232 -0.359  0.068 -0.437 -0.371 ~0.800 =-0.350 ~0.672
| 29.7%  44.7%  26.9%  25.7%  13.3%  32.2%  18.1% -
. 55.1%  43.7%  56.3%  48.6%  70.0z  62.7%  60.7%
WN235 -0.933  -0.902 ~-0.714 ~-1.029 ~-1.200 =0.847 '-1.511
14.8%  15.7%  19.3%  11.4%  13.3%7  17.0%  4.92
74.3%  71.5%2  63.9%  80.02  83.3%7  76.3%  90.1%
WN234 -1.111  -1.097 -1.168 -1.029  ~1.300 ~-1.034 -1.049 -
10.6%  11.6%  9.2%  14.7%  10.0%  15.3%  4.9% \
77.8% 77.6%  79.8%  79.4%  83.4%  74.6%  73.8%
ol
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.. Calculators (W6) s

Three uses of calculators for teschxng vhole number content were

N
strongly Suﬁpcr:ed by the total sample: | : | o iié
n—_— . | 2:’45- Checking ansvers (89.12) . B o o ﬁfg
- 249. Adding the cost of several items in a grocery cart (80. 32) m ";;
247. Doing a chain of calculations invalving several different '7?
operations (79.12) i
Four items received moderate support: j§‘
/. 242. solving word problems (73.1%) S o O
\ . 250. Finding the divisors of a given number (69.32) | r
oo 239. Learning properties of different operationsm(ez.TZ) |
| 248. Learning why the long division algorithm works (57.5%2) R _ .";, g

Three items were only weakly supported:
237. Doing homework (60.1%) | - S B
2461, Multiplying 782 x 59 (57.1%)
240. Doing the diyision 641 17 (54;12)
The remaining items were supported by low percentages, with appos;-
-tiom by all samples. This cppésiticn was particularly strong for ;gé last
two itéms on t@e;list. | | ’

243. Subtracting 2,150 - 1,983 (supported by 44.6%, opposed by 49.02)

236. Learning basic number fac:s (supported by 36 12, opposed by S
57.4%) , _ o

AR

246. Calculating change from a five dollar bill (supported by 27.2%,
. opposed by 65. 32)

2644, Multiplying 3 x 13 (supported by 20. 2z, opposed by 74.0%) 5

238. Taking a test on whole number camputa:ion (supporced by 18.1%,
opposed by 78. 22)
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- Calculators ‘f;
, “Total AT Mr I__ M sP TE PR____SB Pt
WN245 1.448  1.650  1.339  1.512  1.156 | 4
“ 89.1% 95.0%  85.1%  90.3% . 34.4% - -
| 6.8% 2.02, 10.7%  4.8%  9.4% . :
. WN248 1.153  1.297 1.066  0.875  1.375 g
80.3%  85.1%  76.9% ' 72.5%  87.5% fﬁ
13.62  9.9% . 16.5%  22.5%  3.1%2 :
. wN247  0.952 °  1.071  0.851  0.976  0.937 e 7 g
o 19.1% 81.8%  76.9%  78.1%  81.3% .
15,00 11.22  17.4%  14.62  18.7%
WN262 0.752 © 0.8.0 0.711 0.951  0.437
73,12 764.0¢  71.9%  80.5%  65.7%
19.7%2  18.0%  21.5%  12.2%  28.1%
WN250 0.683  0.871  0.425 ~ 0.925 . 0.750
—_ 69.3%  74.3%  61.6%  77.5%  71.9% .
.. 22.5%  17.8%  29.1%  15.0%  21.9% . "
WN239 0.589  0.848  0.298  0.850  0.562 < e {
62.72  .67.6% = 55.4%  70.0%  65.6% ' b5
24.3% 16,22  32.3%  20.0%  25.0%
WN248  0.531  0.840  0.533 0.250 -0.0894
57.5% 65.0%  60.0%  47.5%  37.5%
25.7%  15.0%4  25.0%  35.0%¢  50.0% -
wN237 0.3¢1  0.158  0.281  0.800 O\s81 -
60.1%  53.5¢  59.5%  75.08  64.5% )
31.84  36.6%  36.7%  17.5%  22.6%
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'Gilcuh:ors (continued) | Vo

-~

Total = _ AT M Jc MA sP TE PR SB Pr
WN241 0.211  0.150  0.231  0.317  0.187 5
57.1% s4.0¢ . 60.3%  58.5%  53.1%
36.0%  39.0% . 35.62  34.2%  31.3%
WN240 0.156  0.080  0.167 . 0.306 0.125 :
54.1% 50.0%¢  58.4%  57.5%  46.9%
37.02  39.0% . 38.3%  35.0%  28.2%
WN243 -0.167  =0.040 =0.215 - -0.195 -0.344
46.6%  49.0%  45.5%  39.1%  34.4%
49.0%  46.02  49.6%  53.6%  50.0%
WN23§ -0.456  -0.280 ~0.711 ~0.350 ~0.156 _ i -
36.1% . 40.0%  27.3%  47.5%.  43.8% ' | -
57.4%  55.0%4  64.4%  50.0%  46.9%
WN246 -0.721  -0.480 ~0.843 -0.561 ~-1.218
27.2% . 31,02 26.4%  34.1% 9.43%
65.3%  58.0%  68.6%  61.0%  81.3%
WN244  -0.993  -0.899 ~ -0.975 -1.073 -1.250
20.2%  22.3%  21.5%  19.5%  9.4%
74004 72.7%  73.6%  73.2%  81.3%

WN238 ~1.140° ~1.240 -1.124 -1.025 ~-1.031 -

18.1% 16.0% 19.0% 20.0% 18.8%
78.2% 81.02  77.7%  72.5% 78.1%
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Summary: Whoie Numbers 7 B - ",,,a;“f

. . ) -k

@ Five goals for teaching whole nnmber eempueetien :eesived sn:eng sup~

port (above 80%); these :elated to consuner education skills, funda-’_'

mental understandings, logical thinking, jph_qualifieations, gné the |

~

- . ’ Ay e, Ty
e . . d o
. . Lo

structure of mathematics. . | ‘ SURR 5

i‘/ =

e Clearly rejected as’ a goal Zor teaching whole numbers was "to preserve

traditional emphasis in the eu:rienlum | ‘ _A%ﬁ |

Y R4

& Strong support (above 80%) was given fer ineluding es:imatien, mentel

calculations, specific pteblem-selving stre:esies, and puzzles and R,

N games when teaching whele number content; developing operatiens gi- ‘d‘
multagecusly and. teaehing specific consumer skills ware alsc well— |
supported (by 722). ‘ - o , | e('fé

_® Resource books of real—life examples, mqgters of werksheets and ac~ .
tivities, stande:dized practice tests, and indtvidu&l s:udy materials
//f . . were strongly suppe:ted {(above 80%).;gith other eeseurces suppe:ted.
S by estto75% | I
| | ° Feur-fifehs of the samples indicated that calculators should not be
- ,used until after students have learmed paper-and-pencil algori:hms
e The use of varidLs physical materials was Supported by 60% to 752
of the samples. |
e Spending more than 502 of~instruc:ienal cime ‘on drill ‘was supported
by 65%. | : B
® There was strens supperc for the idea that psper-and-pencil’ computa-
tional skills should be acquired before gradua:ion from high echool. ;A D IR
(”e-There was streng support for the use of caleculators for checking o .
9 - “and to do a series of eemputations,.ﬁet support weakened (an§ opposi-

tion inerease&) as the indicated computation was perceived to teqeire

skills stressing paper-and-pencil procedures. | L e

ERIC e 118




‘10

Fractions and Decimals’
Goals (FD2A,R)

Twenty goal statements were written for the fraction/decimals

<

L

strand. Ten of these involved fractions.and a'matching set of ten re-~ .
peated the goal for decimals. Half of the professional samples received
five fraction goals and five decimal goals (FD2A), while the other half

fgf the professional samples received the remaining-frac:iag_and decimal >

gc;ls (FD2B). 1Ia this analyéis. the response for a fraction goal will

be contrasted with the corresponding responge for a‘decimal goal. The .’ -
reader should keep im mind that the actual respondents aré differeat for
each half of each pair of statemeats. Rnweveé;?éincé both are drawn from

t -

_the same samples, their régponses<should heAcompérable.

-

*

26/36. Common fractions (decimals) are used in man§ vocarions such
... as auto mechanics, carpentry, plumbing, and so on.

For the total samples, this item was strongly supported and fanked
highest yheﬁher stated for decimals (item 26, 92.5%) or for fractioms
(item 36, 94.3%). chevgri the MA samples gave less support than other
samples, ranking it fouréh in both cases; and the AT sample ranked the
~decimal form first but the fragiien form second. Nevertheless, vocational
précticality appeared to be a prime consideration in the teaching of bgfh'
fractiogé and dgcimalss

' 30/40. Consumers need common fractions (decimals) to compute '"best
' buys". ’

This;s:a:ement was also given strong support, and was ranked‘seccnd |
for decimals (item 30, 85.2%), bu:}pnly sixth for fractions (i:ém 40, 80.3%).
-~ Again support from the MA sample was decidedly lower for item 40. The ease

. of comparing decimals seems to be an obvious influence for this geal.
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moderately strong support (65.23), and was ranked si:th

] .

59;. Booinala are used io.uoooy. f [ v;

29.°  Rational numbers need to be contrasted to the sets of the
whole numbers, integers, and real numbers.

This is the only pair of items in :ho set that is not parallel in

| intention. The decimal i:en (39) was a:ronsly sopportod (89.22)

ranked thi:d. oonainuing the trend fo: praeticality. Item 29 vas given

' "'

21/31. Determining how “to add, suh:raot, multiply, and divide
common fractions (decimals) illustrates basic mathemati-
cal processes. and :aasonios :eohoiques. : ‘

In a sense, tiese items are :he oppoxi;e of itoos 26/3E; Bot4 items

; , e

~

& were strongly supported (item 21 on fractions by 80 12 and iten 31 on ﬁﬁx

decimals by 82.42). The fraction £orm (i:em 21) was rankad thixd. while

the decimal form (i:em 31) vas ranked fourth. Thus the :heo:e:ical roie
of both fractions and decimals in mathematics was also seen as. important.

24/34. Common fractions (decimals) provide solutions to algebraio
equations’ or number sentences.

Hoderacaly strong suppott (74.7%) was given to the decimal item (24)
and strong suppor: (85 92) to the fraction 1tes (34), indicating that both
are important. Item 24 was ranked fourth and item 34 was rgnked fif:h,
even :oougo»the percentage of support iS‘hiéher for item 34. Tradi:ionslly.
many textbooks instruct students to leave solu:ioos £o aqua:ions as f:ao-
tions. Thus the ranking of :his item for decimals might be considered to
be higher tham expected. -

22. Fractions are interpreted as measurements; for example, 7/12
is the length of a stick found by using i ruler. :

32. The me;rio system ... uses decimals almost exclusively.

o

Itex 32 was given strong support (88.0%) and ranked second; item 22

ﬁns‘siven far less support (62.5%) and ranked seventh, Obviocusly, the ref-

-

P
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erence to the metric system causes quite & different interpretation fo:;

itexs 32 than for item 22,

Y

27/37. Common fractions aras (decimls pz-evidg) smple ys to {l- .
+ luatzate.division,

This item was given more support Eor f:ac:ions (item 27, 69.72) than

e

for denimsls (item 3?. 59.22). , (Item 27 wxs ranksd fifth and item 37.

scvun:h). There was s:ronger support for f:actions from the AT sample

1
%

- and waak support from the MA sample. On the ether hand, iten 37 (for dec-

imals) received ma&era:e levels of support from both :he AT snd HA samples
but waak support ﬁram the MT and JC samples.

25/35. Common fractions (decimals) are used in college-level ma:h-
_ematics. .

Item 25 on Erae:ians was given weak support (57 0%, while item 35

on éecimals was given slightly more support (61. 62) éggnking was eighth

in :hei: respective lists for both items. ;ff . [\““

28/38. Operations with common fractiocns (de:imals) provide mental
e exercise.

All samples had more disagreement than agreemen:‘with these items.
Item 28 on decimals was supported bylz? 2% and opposed by 57.5%; item 38
on f:ac:ions was suppo::ed by 32.8% and opposed by 50.72. They were bath
ranked ninth. ThngP and TE samples responded only to item 38 on f:ac:ions,

:hey were more strongly opposed to it than were other samples.

+ 23/33. Common fractinas (éecimals) are a traditional part of the
curriculum.

All snmples;qpposed these items, ranking them last in both cases.
Item 23 on fractions was supported- by 24.5% and opposed by 67.5%; item 33
on decimals teceived very similar percentages (25.6% and 62.8%). The SP

and TE samples were more strongly opposed to item 23 than were other samples.
N s - 4 1 K . ‘

]
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AT MT JC MA . SP -~ TB - PR .

— . >

§p26 1.432 1571 1.530  1.488  0.963 1316 . 1316 o

92.5% / 92.8%  94.9% 93.02  77.7%- 93.0%. 92,98 -7
~4dAZ /2,08 3,52 238 14,82 5.32 438

FD30  1.163  1.276 - 1.371  1.163* O0.815 1,018  0.914

85.2%.  ¢91.8%  88.0%  §6.0¢ 77.8%7  80.7% © 77.2%
7.12 5¢1z ¢ s-zz ‘ 7.0z 1408%- . 12032 ' . 5-72

FD2L  1.046  1.082  1.205  1.349 - L.44é -B.579  0.771

80.1%  79.6%  85.5%7 88,42  88.9% = 68.47  72.8%,
16,32 1L1%  7.08 . 7.4%3.  26.3% 2L.4%°

.
L]

FD24 ', 0:888 ' 0.745  1.084. 0.930  0.963  0.719  0.829

74.7%  69.4%  82,9%  76.7%  70.3%°  68.4%  74.3%"
15.0%,  20.4% 9.4%  18.62 ~  7.4%  17.6%  15.7%

©evp27 0.711 0.859  0.838  0.814 0.444.  0.509  0.357

69.7%  78.5%  72.7%  76.7%  S&.8%  66.7%) 57.2%
24.3%

- 17.2% 13.2z  12.°% 13,97  22.2%  24.6

 FD23  0.648 ,0.619 0. 4 0.558 - 1.000  0.596
65.2% . 66.0% ° .4%  67.5%  74.0%. 61.4% .
19.1%  15.5% - 3.8%  23.2% . 14.8% ° 15.8%  34.7%
FD22  0.545 0,622  0.681 .0.605  1f074 ~0.018 ,0.428
© 62.5%  .63.3%  66.4%  65.1%  77.9%  47.4%  60.0%
- 22.6% ~ 17.4%  19.8%  23.2%7 | 11.1% .. 42.1%  22.8%
FD25- - 0.350  0.184  0.573 ° 0.581 - (.74l  0.035  0.171

57.0¢  50.0%  64.1%  67-4%  74.0%  43.9%  52.8%
33,02 38.8%  26.5%  30.2%  18.5%  40.4% /37.1%

&

‘ ¢ . ) B - quzzz

. 3 . o oL P PR PP
LN e te T PR S B T h R Lo b e e g
- R S A by s et s 2T T e



Goals ~ A (continued)
‘ R . /s -
Total A‘k . MT Jc MA sP T8 PR S8 _ m;
D28 -03513\-/0.293' -0.207 -0.358 -0.407 =-0.857 ~1.1l4
27.2%¢ . 40,3%  34.5%  20.9%  29.6%  14.3%7 ° 10.0% B
57.5% 49.4%  47.4%  53.5%  55.5%  75.0%  74.2%
fD23  -0.641  -0.398 -0.299 -0.791 -0.741 ~-1.053 -1.086 g
. 24.5% ¢32,7%  35.0%  18.6% 18,58 - 12.3%  11.4% : :
. 67.5% 61.2%  57.3% ' 67.4%  62.9% . 82.4%  82.9% T
C"KM 'y
—



PR

24

Total AT MT Jc- MA SP TR . .
FD36  1.467 1.490 1,563  1.405  1.038
94.3% _ -96.9%  95.0%  95.2% - 80.8%
3.2%°5 | 2.02 3.4% 0.02 ° 11.5% |
£32  1.351 1.5  1.277  1.286° 1.077 4
88.0% ° 90.8%  86.6% - '90.4%  80.8% e
6.3% 4.1% 8.4%.  4.8% 7.7%
. D39 1.263  1.337  1.378  0.976  0.923
) 89.2% 92.9%  94.2%  78.5%  69.2%
‘ 6.0% 5.1% 2.52  14.3%  11.5%
FD3L 1127 118  1.085  0.929  1.432
82.4% 85.7¢  78.9%  80.9%  88.5%
| 12.4% 11.2¢  14.4%  11.9% 7.6%
FD36  1.105 0.847  1.244  1.143  1.385
85.9% 95.58  90.7%  90.4%  96.1%
9.2% 15.3% 5.8% 9.5%  0.0%
PD4C 0.968  1.020  0.992  0.905  0.769
© 80.3% 82.7¢  80.5% 81.0%  69.2%
13.7% 15.3%  11.9%  16.7%  11.5%
FD27  0.500 0.694  0.373  0.333  0.615
59.2% 66.3%  54.3%  54.8%  61.6%
21.9% 12.2%  25.4%  33.4%  23.12
 FD35  0.432 0.388  0.471  0.428  0.423
61.4% 60.2% 63.0¢ - 59.5% 61.5%
31.6% 31.6% - 30.2%  35.7%  30.8%
1




62.8%

66.3%

Goals - B (continued)

Total AT ¥ Jc MA SP PR SB 3

FD38 -0.292 -0.268 =-0.252 -0.524 =0.192 -
| 32,87 34.0%  34.4% 23.8%  34.6%

. 50.7%  50.5%  49.6%  57.1%  46.2%

¥D33  -0.516  ~0.490 -0.445 -0.667 -0.692 .
‘ 25.6%  25.5%  27.7%  23.8%  19.2%
58.8%  64.3%  65.4%
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. Content for Elementary School Students (FD1A) | S -

_*_*m_2¢~“_ ‘Ten ways that fractions and deeimals might be treated in the ele-

mentary schoel (befere grade seyen) were listed in :his cluster. Strong'
support was given to one item: - g S | X

5. Least common multiple and greatesé common divisof should be. . , P
‘stressed as basic ideas related to fractions. (82.8%) ' - U

Moderately strong support was given to three items: .

6. Students should be taught to solve a division problem by first
estimating whether the answer will be larger or smaller than

the nnmber being divided. (73.92) : - ;/4\'
9. Decimals should be developed as a means of namins numbers be- -‘;“
tween numhers ese (76.4%) . , o

7. Practions should be presented as answers tc division problems; A .
for example, 7/12 means seven divided by 12. (72.8%) o ST IS

‘Only minimal support was shown for the following two items:
10.\\?ta;;idns should be developed as measures of lengths.'h(53.63)

2.}'0perations with fractions should be taught only for fractioms
- with small denominators ... (56.4%)

Item 2 was given moderate support by the AT sample ané strong support ‘ .
: ‘ ¥,
by the SP sample, but was strongly opposed by the MA sample.

There was essentially no support for ome itém; almost as many rejected
it as accepced\i::

1. All f&actions should be written as decimals so that the operations
on them can be performed with a calculator. (supported by 46.8Z,.
opposéd by 42.8%) .o

- Higher percenq#ges pbjec:ed to thg remaining items:

4. S:ude#ts should use slide rules, graphs, and charts (nomographs)
to solve problems involving frac:ions. {supported by 31.6%, op-
POSedoby 41. 62) ' ‘

3. Tablesyof common dencminators (factors and multiples) should be
given to students. (supported by 21.7%, opposed by 59.8%)

8. Decimals should be introduced by relating them exclusively to

money. (supported by 18.4%, opposed 63.2%)

(. 126
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Tota). MT & MA TE PR____SB
T D5 1.145 1.163 1.302 1.143  1.571  0.980  1.033
82.8% 79.6%  84.9%  85.8%  92.8%7  82.3%  80.3%
FD6 . . 1.032 0.857 0.870  1.000 _ 0.786  1.333  1.133
. 73.9% 67.4%  62.9%  76.2%  57.2%  90.2%  78.4% s
8.8% - 12.3%  7.5% 4.8%  21.4% 3.92  10.0%
FD9 0.968  1.163  0.907  0.857 0.786  1.020 . 0.902 :
‘ 760 4z . 810 62 74-'12 76. lz 640 3: 8&'0 32 700 sx ___".
10.02 - 6.1%  11.1% 4.8%  14.2% 5.92 16.4% k
FD7 0.916 1.204 0,852  0.667° 0.857  0.882  0.869 E
~ 72.8%  81.6% = 68.5% ~ 61.9%  71.4%  78.4%  68.9% :
13.2% 8.2%  22.2% _ 9.5%  14.22  11.7%  11.5% R
FD10  0.420 0.206  ©0.407 0.618  0.357  0.254  0.656 - ‘f
53.6%  44.9%  50.8%  61.9% . 57.2%  49.0%  63.9% .
20.0% 28.6%  16.7% 9.5%  28.5%  25.5%  13.12 -
- FDZ 00332 0- 592 ‘ 00167 _00190 . -Oo 714 0. 784 0.311
56.4%  67.3%  50.0%  38.1%. 21.4%  70.6%  55.8% -
33.6% 20.4%  40.7%  47.6%  71.4%  17.6%  37.72
" FD1  0.012  0.224 -0.056 -0.381 -0.571  0.176  0.033
= 46.8% 55.1%  46.3%  38.1%  28.6%  SL.0%  44.3%
42,8% 40.8%  44.5%  52.3% - 57.2%  37.3%  41.0%
‘D4  -0.220  -0.327 =0.222 -0.180 -0.57L  =0.176 -0.098
31.6%  24.5% - 35.2%  38.1%  35.7%  29.4%  32.8%
° 41.6% 38.7%  ,37.1%  47.6%  57.1% 39,28 44.2%



Zontent for elementary school students {continued)

Total

JC

[

-

IE

85.7% 49,02

AT M1 » MA SP PR SB
3 -0.606 -0.250 -0.815 ~0.810 -=0.7146 -0.529 -0.672
o 21.7% 33.3%  14.9%  28.6%  21.4%  17.6%  19.7%
59.8% 48.0% 68.52  66.6%  57.2%  54.9%  64.0%
FD8  -0.620 -0.245 -0.759 -0.952 ~-1.357 -0.275 -0.803
| . 18.4% - 28.6%  14.9%  9.5%  14.3%  23.5%  13.1%
63.2% 46.9%  72.2%  76.2% 70.5%
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Content for Seconda School Studen:s FD1R)
The ten items from cluster FDIA'were repeated for this cluster,
-~ but this time with :espect to how f:sctinns and decimals ahould be :rea:ed :

af:er grade six (that is, in grades 7-12). Twa items were strongly sup-

\f ~ ported: i
‘ 15, Least ‘common multiple an% greatest common divisor should be 7

, stressed as basic ideas related to fractions. (85.0%) 3
o (This item was ranked first for both FD1A and FD1B. ) e

. 19. Decimals should be developed as a means of saming numbers - . . ,~§»ii;i

. between numbers ... (80.7%) (This item was ranked third for A
both FD1A and FDIB.) ; :j§

Twe items were givenm moderately strong support: ¢

16. Students should be taught to solve a division problem by oo T
first estimating whether the answer will be larger or smaller o .
than the number being divided. (79. 32) (This itexm was ranked
second for both FDIA and FDI1B. )

17. Fractions should be presenced as answers to division problems
ees (75.7%2) (This item was ranked fourth for both FDiA and
FD1B.) . .

Oniy-weak support was shawg fer‘ene item:

20. Fractions should be developed as measures of lengths. (52;02)
(This item was ranked fifth for both FDlA and FD1B.)

“There was weak oppositicn to three items:

16. Students should use slide rules, graphs, and charts (nomagraphs)
to solve problems involving fractions. (supported by 32.2%,
opposed by 42.1%) (This item was "also weakly opposed for FDLA, )
but ranked sixth for FD1B aand eighth for FDlA.) y *

12. Operations with fractiens should be taught only for fractions
" with small denomimators ... (supported by 36.9%, opposed by
52.3%) (This item was weakly suppgrted for FD1A and ranked
six:h, it was ‘ranked seventh for FD1B.)

11. All fractions should be written as decimals so that the opera-
tions on them can be performed with a calculator. (supported
by 33. 3%, opposed by 54.0%) (There was slightly more support
for this item on FD1A, where it was rankad seventh, compared
to eighth for FD1B.) : ;

- S - - | 129
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‘Ihere was clear: eppesitian to the finnl two items:

ke Libde) 5 VAT oy

13. ‘Tables of common denominators (fac:ors and mults.ples} should
~ be given to students. (supported by 16.8%, opposed by 67.52) .
P (There was alsc opposition to this on FDIA; in both clusters,
it Was ranked ginth.) - .

o

18. necimals shauld be introduced by relating them. exclusively tc

money. (supported by 14.3%, opposed by 75.3%) (This was
N , ~ ranked tenth in both FDIA and FD1B.) -
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it‘.'mn:tmtvfm- secondary school “students
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54.0%

AT ] MT = JC

93.3%

Total HA s 1E
FD15  1.218  -1.043  1.328 - 1.1%0 1.467 1.169  1.225
85.0¢  80.9%  91.1%  85.8%  86.7%  81.4%  84.5%
6.8% 12.8%  4.5% . 9.5%  6.7%  35,1%  5.6%
*xngg_h__”‘ose 1.106 .0.806 1.048  0.733 1.136 1.423 -
0 79.3%7T80.9%  71.7%.._81.0%  73.3%7  74.5%  90.2% o
| 9.3% 10.62  13.52  4.82 < 6.72 10.22  5.62 &
- FD19  '1.079 1.170 1,090  0.857 0.867 1.068  1.127 "
| 80.7%  87.2%  77.6%  7L.5%  73.4%. 79.7%  84.5%
5.3% 8.52 4.5  14.3  6.7% f  5,12 1.4% )
FDL7  0.996 1.255  1.134 1,048  0.867 ~,0.847  0.831
75.7% 85.1%  B83.6%- - 76.2%  73.3%  69.5% 67.6%
o 8.9% 6.4%  4.5%  0.02  13.4% 1; 9% 14.0%°
FD20  0.391  0.128  0.463 ~ 0.423  0.667  0.259  0.535
52.0%¢  40.4%  52.2%  57.1%  .66.7%  43.1%  62.0% - .
21.5% 34.0%.  19.4%  18.1%  20.0% 24.12}g§’14,12 | < -
FD14  -0.257 0.021 -0.493 -0.429 -0.533 =0.203 ' '-Q.155 | §
32.2% 38.3%  25.4%  23.8%  40.0%  28.8%  38.1% =
42.1% 29.8%7  S0.8%  47.6%  53.3%  38.9% . 40.8%° o
D12  -0.269 0,149 ~0.612 =-0.857 ~-1.333  0.397 =0.366 “ S
36.9% 46.8%  29.9%  19.1%  6.7%  58.6% 31,08 |
©52.3%  34.1%.  64.2%  76.2%  86.6%  29.3%  57.7%
._4. . -~“‘M.’ E ,
FDIL  ~0.407 0.064 ~0.657 ~0.429 ~-1,667  0.068 ~0.606 - '
33.3%  42.6%  23.9%  33.3%  0.0%  47.4%  30.9% )
36.2%  64.2%  52.3% 39.0% 60,52

e



Total

A ]

AT MT

JC

‘Content for secondary school students (qoﬁfinued)

MA

8P,

IB

13

" FD18

~0.846

'16.8%
67.5%
@

"'1- 018 h

14.3%

75.3%

"=0.787

'-0. 404

25.6%  12.0%
51.02  77.7%

L]

~1.045

21.3%  16.4%
66.0%  79.12

(
|

-1.090

-3.952
19.0%

- 71.5%

-1.085

14.3%.

76.2%

13.3%
80.02%

0.0%

- 93.3%

-0.763

22.0%
64.4%

-0.814

15.32
67.82

~0,873

. 11.3%

67.62

1,183

9.9%
80.32

,,,,,,,,,,

[

i .
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" Rescurces 3

Ten resources for teaching fractions and decimals were sugges:ed.

rourcof these were strongly supported: . -i
' 47. Drill and practice materials (87.32%) . \ - - | ‘é;‘
43. Masters of warkshee:s';nd:fctigifies (85.9%) ’yv “;;gg
49. Resource booklets with applications (86.9%) | ‘ i{&
- | &b, Individusl study materials (€3.62) P | 3
There uas.mnderatelg strong support for the remaining 1tems; , R : ‘ﬁ'*%;;
50, "Magic response paper” to give immediste feedback by revealing e
. _ the correct answer just after students have written :hei: -
‘ - answers (78. 92) ) . _ | ,:%
42. Films and videotapes on fraction and decimal concepts (76 93) , ;
~_; 45. Student sets of measurins devices (76.5%) . N
' ' 48.‘ La:ge-scale demnnstra:ion devices (74. 6%) | ;
: 46. Manipulative materials (66.92) , R | —
| 41. A calculator'designed so that fractions could be input and the R ;
answer would be displayed as a fracticn (67.52) | o
| The MA sample supported each of these items at a lower level than di&-mosﬁ‘ i

S ~other samé;es. In fact, gnly for item§ 49 and 4§ did':his sgmple react as .

favorably as others did.
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Total AT MT Jc _MA PR S8
A - ; .~ I T
D47 /;.304 1.410, 1.308  1.283  1.000 -
© /87.3x  89.0%  86.7%  93.5%7  75.8% '
6.0: 5-0: i 2.5: 2.2: 9.1: '
P43 1.211 - 1.340  1.325  1.000 0.687 ’
| 85.9%  90.0%  88.4% = 82.8%  68.8%
7.7% 8.0% 5.0% 8.7%  15.7%
FD4S 1,202 1.242 1.143  1.413  1.000
86.9% 84.9% 86,6% S1.3%  87.9% g
| 6.1% 7.12 6.7% 2.2% 6.02
FD44  1.151 1.220 1.050  1.370  1.000
83.6% 84.0¢ 81.7%  89.1%  81.8%
7.1% 6.02  10.8% 0.0% 6.0%
FD4S . 1.030 1.360  0.924  0.935  0.545
76.5% 87.0%  71.4%  76.0%  63.6%
) 8.7% 6.02  10.1% 4.3%  18.2%
FD50 0,957 0.990 0.958  1.000 0.788
78.9% 79.0%  80.0% ° 80.4% . 72.7% .
-10.7% 13.02  10.0% 6.52  12.,1%
FD42  .0.909 1.060 0.840  1.087  0.455
76.9% 80.0%  73.9%  89.2%7  60.6%
14.1% 13.02 . 16.8% 6.5 - 18.2%
FD48  0.896  1.200  0.808  0.870  0.333
 74.6% 84.0% 73.4%  76.1%  48.5%
5.06  12,5%  10.9%  24.3%




-

~Total -

-

. Resourcss (continued)

AT

JC

R . r‘f i .
“f VR

. D46

0.759,
66,98

15.7%
0.589

67.5%

23.02

1.150
79.0%
11.0%
0.680

71.0%
22.0%

0.667

64.2%

14.12

0.625

67.5%
20.92

0.500

54.4%
1 17.32

0.696

73.92
17.3%

- 33.3%

MA s’ TR PR S8 pr

0.273 a e
57.62 S S |

0.030

48.5%
42.5% .
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Methods '(FD4
Twn itens per:ainins to methods that could be usnd for teaching
- frac:inn: or decimals vere s:rengly supperted. e,

54. Sgudent worksheets are included fc: d:ill ‘and practice on
fractions and decimal topics at the eonclusinn of each lnsaan.
» (87.02)

33. Operaticns with fractions are developed uithin the con:é§¥ oE
appliet:icn& prnblens. (85.02) , -

*

¢

Hnda:s:ely s::nns suppor: VAS cspressed far thrce itens

©
. 5l. .Geometric pictures of physical models are used :o reprelent :
. computational algorithms for fractions and decimals. (73.22)

60. Specific objectives, criterien?refe:enced tcsting. and other
materials are included to encourage use of a ulstexy 1earnins
or an individually paced model. (66. 3:) '

'S2. More than S0% of the instructionsl time is devoted to drill
and practice in lessons on fraq\éensdand decimals. (65. sz)

| Only minimal suppnrt was. shown for :hreq\;tems {with the last being
cansiderably weaker than the first two): ' ’ 'f ' : ) - ;;?

58. Basic fraction and decimal ideas are in::uduced :hroush lagbor=-
;:tory {nvestigations. (57.0%)

39. Detailed notes are provided to guide the teaehe: in atal pre~
sentations of lessons on fractions and decimdls. (49 az) | .t

57. More than 50% of the instructional time is devoted tc student
use of individusl study materisls ..+ (supported by 40. 32. ap—
- posed by 34.6%) Y | L

¢

One ites was weakly oppused and *another was moderately opposed'

56.ﬁ>Basic operations with fractions and decimals are developed
through long~term student projects. (supported by 27.3%,
opposed by 45.3%) .

55. Slower students are allowed to use calculators so they may
keep up with the rest of the class. (supported by 20.0%2,
oppcsed by 55. 42) :




 Mathods |
" _Total AT MT Jc MA SP PR sB
FD54  1.241 1.330  1.266. 1.146  1.000
: 87.0% 91.3%  85.1%  87.8%  80.0%
" FDS3  1.137  1.233  1.09%  1.317  0.800 )
' 85.0% 88.3%  82.8%  92.7% = 74.2%
FD51  0.918 0.980  0.875  0.902  0.914
emen e 13.2% 72.5%  71.9%  78.1%  74.3%
T 692 5.9% 7.1% 4.9%  11.4%
-FD60  0.768 . 0.990 . 0.709  0.951  0.1l4
| 66.3%°  76.7%  63.8%  75.6%  34.3%
_.:'.“‘; 11.42 8.72 14.12 4- gz 17-13
FDS2Z  0.648 _ 0.806  0.578  0.634  0.457
g 65.5% - 71.8%  61.7%  65.8%  60.0%
18.3% 15.5% . 18.0%  14.6%  31.4%
FDS8  0.479°  0.680  0.352  0.512 © 0.314
’ 57.0%  66.1%  52.3% . 53.6%  51.4%
20.2% . 14.6%  26.2%  12.2%  31.5%
FDS9  0.466 0.631  0.397  0.415  0.286
o 49,9% 61.1%  45.3%  46.3%  37.1%
©17.4% 17.5%  19.9%2  14.6%2  11.5%
FDS7  0.121  0.243, -0.070  0.195  0.371
v 40.3% 46.6%  32.8%  43.9%  45.7%
34.6%  36.9% 26.8%  17.1%

39.9%



— . Methods (continued)

. g

Total AT MT JC MA SP PR S8 P
FD56 =-0.221  -0.126 -0.34¢ =0.122 -0.171 i
) 27.3%\  30.1% . 24.2%  31.7%  25.8% f =
45.3%  44.7%  49.3%  43.9%  34.3% -

FD55 -0.518 = -0.216 -0.606 =-0.780 - -0.771

20.02  31.4%  16.6% 9.7% 1.5%

55.4% - 47.0%  56.7%  65.9%  62.9%

O . 138
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Who/Time (FD5) L e ’
The ten items in this cluster focused on the relative impartance‘and

placemen: of fractions versus decimals. Only one Ltem.was.giveh moderately

e

:.s::nng suppor:, cne was given minimal support, and the remaiander ue:& gtven
little or na support. The item'which received strong support was:

70. Students should be taught fractions with small denamina:o:s use-
'ful in various vocations. (76.0%2)

)
Suppart of this item was particularly strong from SP and TE samples, mod-
erately strong from the AT, MT, gnd«JC samples, and minimal from the MA
sample. | ‘ |

The i:em re®eiving minimal support was:

62. More attention should be given to cperations with decimals than
operations with fractions. (55.5%) .

"This.i:em was strongly supgorted.by the SP sample and gained modérately
strong support from AT and TE samples. Although the MT sample.was divided,

both the JC and MA samples definitely opposed the item. A similar item

was given to the lay sgmples (as item 750). Overall, 33.1% of the lay sam—v

ples supported the item, while 44.4% opposed it. The PR sample was divided,
while the SB and PT samples were more opposed. |

There was also marked division in the responses of professional sam-

ples t4 another item: ' ' A o \\\,

. .

65. Operations with decimals should be introduced before operations
with fractions. (supported by 40.9%, opposed by 33.0%)

'1The SP sample gave moderate support to this item, and.the TE and AT sam-~
lples gave minigal support. - But oppesition was reflected by the MT, IC,
and MA samples.

For the other seven items, percentages of disagreement were higher

than percentages of agreement; for the last two items, in fact, there was

139
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131 .

no support: whatever. In almost every instance, support was highest fiom

" . the SB sample, while the MT, JC, énd‘HA samples wexe‘mps:wappased.

67. Operations with decimals should be included in the first--or
second-grade mathematics program (the eariier the better).
{supported by 33.8Z, opposed by 44.82) '

66. All students should master operations with decimals, but not
all should be expected to master operations with fractions,.
(supported by 31.42Z, opposed by 60.1%) '

- 3 T . ‘
61. Less attention should be given to the addition.and subtractien
of fractions. (supported by 31.1%, .opposed by 64.72)

64. Work with fractions should be deldyed until seventh or eighth
grade. (supported by 15.4%, opposed by 75.8%) E

63. Division of éractions should be omitted from the curriculum
except for very bright children. (supported by 14.2%, opposed
by 80.0%) ' . : '

69. .Only college-bound students should be taugﬁi f-actions (e.g.,
" in algebra courses). (supported by 2.9%, opposed by 96.1%)

68.v Fractions should be omitted from the curriculum. (supported
' by 1.4%, opposed by 95.92)

- Item 64 was also given to the lay sémples (as item f?ﬁ). ,Tﬁese three
. o , | .
groups were strongly opposed, with support from oq&z_S.ZZ and opposition
frem 77.7%. An item identical to 67 was given (as item 743) to lay sam-
\ ‘ s

ples. It was supported by 27.6%, with 59.5% opposed, piéggrtians close to
. . \ "

thoge of the SP and TE samples. |

R il

8
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‘Who/Time o :

| Total AT Mr  Jc MA sp.__TE PR sB T

70 0.907  1.056 0.679  0.553  0.382 1.356  1.131 | 4
76,08 .76.7%  69.7%  63.2%  55.9%  93.3% ' 88.5%

| 15.9%  12,1%  21.1%  26.4% 35.3% 3.42 8.2% .

FD62  0.357 0.720 -0.018 -0.462 =-0.853  1.271 - 0.705
55.5¢ . 66.3%  43.1%  23.1%  14.7%  89.9% - 68.9%

31.1% 19.7%7  40.3% 53,92 70.6% 6.8% 21.3% | |

750 -0.113 " 0.066 =0.323 -0.356

" 33.1% 38,77 25.8%  26.7%

GG 4% 38.1%  51.62 53.42

¥D65  0.086  0.438 -0.367 =0.436 -0.500  0.695  0.344
* . 40.9% 55.2%  22.9%  20.5%  17.7%  64.4%  50.92 o

33.0% 25.2%  38.5%  48.7%  50.0%  18.7%  31.2%

FD67° =0.127 0.083. =0.055 ~-0.179 ~-0.088 ~0.322 -0.443 Y
33.8%  43.0%  34.9%  25.6%  35.3% 28.9%  24.6%
4.8%  38.3%  45.7%  35.9%  44.2%  64.4%3  59.0%

743 =0.412 | -0.477 -0.315 ~0.356

27.6%. 27.0%  27.2%  31.1%

59.5% 62.0%  57.7%  53.3%

'FD66  -0.498  -0.160 -0.936 =-1.231 -1.147  0.271 -0.213 -

~ 31.4% 39.6%  21.1% 5.1%  14.7%  54.2% ' 38.3%
7 60.1% 48.1%  72.4%  B87.2% = 82.4%  35.6%  52.5% -

" ——-31.1% — 36.8% ~16.5% ~ 10.3% 5.9%  66.1%  41.0%
| 30,58  54.12

64.7% 60.4%

77.0%

87.22

91.1%

111



P | - s S A
~ Who/Time (continued) | ' \
, Total AT MT Jc MA SP_ TE PR " SB PT_
' . - ’ ‘ ) . /“ E R
D64 -1.000 -0.860 -1.358 ~-1.205 ~-1.235 =0.559 ~-0.770 .
15.4% - 22.4% - 5.5%  2.6%  8.8%  28.82 ' 19.72
75.8% 7 70.1%  83.5%  84.7%  85.31  61.0%  75.4% B
776 -1.092 - . -1.046  -1.261 ~1.120
8.22 - : o 7.9 5.7%  14.0% -
77.7% L - - . 75.3%  85.22  82.02
 FD63  -1.081  -0.738 -1.578 =-1.590 -1.647 =0.322 ~0.885 | &
14.27  24.3%  3.7%  2.6%  2.9%  30.5%¢  13.1% .
80.02  70.08 9L7%  97.4%  97.1%  55.5%  78.72 | .
FD69 -1.687  -1.467 -1.807 -1,692 ~1.735 -1.661 =-1.852 :
2.9% 6.52  0.9%  2.62  2.9%  3.4%  0.0%
96.1%  89.8%  99.1%  97.5%  97.0%  96.6% - 100.0% o
FD68  -1.748  -1.561 ~-1.881 <-1.872 -1.765 -L.661 ~-1.836 . RN
1.4% 1.82  0.0%  0.0% ° 5.9  3.4%  u.0% ' A
95.9%  89.8% 100.0%  97.4%  94.1%  94.9% 100.03 . - = )
AN
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G:Ieulators {FD6) ' o - o - : -“ . fﬁé
Only one use of calculators to teach fractions nnd decinals vas o

STy strongly supported: S _ ‘ .
80. 'Finding the area of a lot whose ieasth is 73. ZS units and whose
width is 35.92 units (81.02) ‘

/
SRR RN R

e | " Two items received moderately_strcng suppoi: fran.all gamples: ._ ffs
74. Developing idess about decizals (66.53)
| 72. ﬂnmswark involving problems with decimals (64 9%)
Weak support was given to one other item: -
79. Reducing all quantities in & reeipe by one-third (51.32)
There was li:tle support for the remaining i:ems, with the percen:age‘
af thase disagreeing increasing |

73. Developing idess about common fractions (supparted by 40.7%,
opposed by 42. 52)

75. Finding equivalent forms of a given fraction ... (supported hy
. 40.5%, opposed by 44.8%)

71. Homeweork involving p:oblems with common fractions (suppo:ted
by 36. 52, cpposed by 55 6%2) :

76. Reducing fractions (supported by 33.3%, oppased by 55 22)s

- ~ © 78. Taking a test involving decimals (supported by 3s,oz, cppbsed
by 53.4%) ,

77. Taking a test involving fracticns (supported by 22. 9:, epposed

by 57.72) A A -i.m_ﬂ_. o T e
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‘G
Caleulators - N -
Total AT MT & MA sp __PR__ SR
FDSO - 1.115 0.950 1.145 1.324  1.320
i 81.02  73:0%  82.9%7 " 91.9%  88.0%
13.62  21.08 10.2% 8.1z  8.0%
¥D74  0.626  0.646  ©0.590 0.865  0.360
66,57  64.7%  68.4%  67.5%  64.0%
| 23.7%  22.3%  25.6%  16.2%  32.0%
FD72  0.480  ©.390  0.564  0.649  0.200
64.9%  60.0% - 70.1%  67.5%  56.0%
28.7%  34.0%  24.8%  21.6%  36.0%
FD79 ._o;zsoA 0.350 0.171  0.486  0.200
' 51.3% $3.0%  48.7%  56.7%  48.0%
37.3% 36.0%  40.2%7  32.4%  36.0%
$73  -0.036; 0.020 -0.060  0.216 =0.520
- 40.7% 41.4% 41,02 43.2%  32.0% .
42.5% .° 37.4%  44.5%  37.8%  60.0%
¥D75 -0.082  0.070 =-0.137 ~-0.108 -0.400
40.5%  46.0% . 38.4% 37.8%  32.0%
44.8% 44.0%  43.6%  48.6%  48.0%
FD71, ~0.300  -0.253 -0.293 -0.162 =0.720
36.5%  36.3% - -39.6%-— 35.1%  24.0%
55.6%  58.6% ' 52.6%  45.9%  72.0%
FD76 -0.323  -0.200 -0.333 -0.243 -0.880
. 33,3% 37.0% - -33.3% . 32.4% ---20.0% )
' 55,2%  51.0% - 53.8%  56.7% . 76.0%



. C;lmlnah {continued)

Total '

AT

Mr_____Jc

D78  -0.351
T 38,0%
53.4%
FD77  -0.756
22.9%
67.7%

-0.600

29.0%

21.0%

70.0%

-0.248 0;152:'
42.7%  51.3%

49.6% 40.52

-0.735  =0.459
23.9%  27.0%

66.7%°  39.4%

-0.600 e
32.08 : R
60.0% | . . 2

-1.000 |
20.0%

76.0%
(' —
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Surmary: _Practions and Decimals |
@ Strong suppo:: {over 802) was given to fau: goals for teaching frae:ians,
related to their use in vocations,. for consumnr putchases, in illuntr;:ins
e _;lu bmsicmmn:hems:ical ideas, and in providins snluticns to alsebrsic_equatiqns.‘.
| | e Strong support was given to five goals for :eaghing decimals, related to
their use in vocations, for consumer purchases, in money, i# illustrating
basic ms:heﬁaticai fdess, and because of their use in the metric system.
i @ Support by ?3: to 83% was given to :réa:igg four topics eﬁf:;fﬁions - |
and &eeimals in the elemen:ary-schabl:'_1east comnnnlmnleiplé an@g:gat-'u . W:;
est common divisor, as basic idess related to fractions, estimation of
the siz: of a dividend, decimals dewveloped as & means of pnaming numbers |
be:ween numbers, and ftactions p:esen:ed 88 answers :o division prohlems . :'i
| A | - @ ‘Support from 762 to. 852 was given to treating the same fou: topics on |
- fractions and decimals in the secondary sc2:f§>as wvere given most support
* as elementary school topics.
® Four resources for teaching fragticns and decimals were stroﬂsly supported
| (by over 80%): drill andlpractice materials, masters of worksheets and
jzztivicies, ;escu:cgvbooklets with applicatinns,‘aninndividual’s:udy |

terials. - i; o

¢ Two strategies for teaching fractions and decimals were given strang sup—

port: having worksheets for drill and practice on each lesson, and using
applications to develop operations with fractions.

fo Only one item was given moderate support (by 76%) from the set of items
on .to whom and when fractions should be taught; this-approved :he\teach—
ing of fractiﬂns with small denominators. useful in vocations. | N

® There was very little support (15%2) for delaying work with fractions until

. grade 7 or 8, or for omi:timgvdivision of fractions except*for very

. o 148
\‘l ‘)‘ . ; . . . “‘ ]




- bright childrer; there mnmar. no support (1% to 37} for :neh:!.ng
- fractions dnly to college-bound students or for ._cai::in’g Ersctions :
_ from the curriculum. T - o _
® Only one use of calculators to teach fractions and decimals was stromgly
supported; it iavolved fin&i.ng an area when dimensions were given to | )
two decimal places. '
» *-J
A
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thie;d?fninrticn, and Sercent
All samples indicated scrong agreement for three snsls involving -

practical uses of ratio, p:opottion. and pe:can:. They vere: ' .

e o
;{
2
R
LAt
o
..;&
i)

938. To scquire consumer skills such as using percent in. an&lyzing
: thakfinancins of a pu:chase ase (94 02) _ .

441. To develop pruportienal thinking as an ﬁmpo:tant problem~
snlwing technique (91 9%) , ,

444. To acquire skills necessary for applying ns:hgms:ics in A | : Afi,
- cationsl settings (86.5%) . | L ek

There was also good agreeden: with made:;tely'streng suppert on four

goal statements that were more academic in na:u:e.. However, support fnr

these. "academic“ statements was less than :hat ‘for the "practical" state- i

1

ments. The "academic" stacements wvere:

443. To develop, apply, and exténd the unders:anding -of fractiens ) iy

(74 92) C ‘ &

s | 439, .To demonstrate that ratios provide the fpundaticns for a | |
powerful reasoning process (70.0%) .

~ ' 437. To provide a setting for practicing computational skills
(68.1%) ,

440. To learn special techniques, such as diverse and inverse var-
- 4ation, that are powerful tools in sciences such as physies
and chemistry (65.8%) .

The remaining th:eé goals wétefgivén little support by én§ group; in -

o — o

-

facﬁ,‘éhere was more opposition than support for thé last two:
¢ .. 445. To develop and practice disciplined work habits (37.42)

442. To identify students who possess aathematical talent (sup- ; - v
ported by 24.0%, opposed by 33.13)

[ ]

436. To preserve a trdditional emphasis in the curriculum (sup-
sparted by 17.9%, opposed by 46.9%)




Total - AT MT Jc_ MA SP I8 M SB PT_
RP438  1.371  1.467 1.460  1.333 1129 . 1.407 1.211 L
' 94.0%  95.7% 94.08  90.0¢ 90.3% . 98.3%  91.6% %
2.1% 1.1z 3,00 - 6.72  3.22  L7% ' 0.0% :
RP441 1,306 1.239  1.202  1.367  1.323  1.525. 1.324 .
91.9% 88.02 - 90.9% 93.3% 93.5%  96.6%  92.9% .
1.6% 3.3%  3.02 0.02 0.0z . 0.08  0.0% X ‘
RP444 1.089  1.239 1.170  1.067  0.903  1.186  0.845 .
86.5% 90.2% .88.0% 93.4%  80.6%  93.2%  73.3% )
2.6% 1.1%  5.0% 3.3%  6.5%  0.02  1.4% .
RP443  0.876  0.957 1.152  1.067  0.806  0.576  0.5717 o
e, 74.9% 79.4%  89.9% 90.0%  67.7% - 56.0%  60.6% &
- 8.7¢ 5.1z~ 6.7%  3.2% 11.9% 12.72
RP439  0.859  0.793 0.890  0.967 ~0.968 - 0.915  0.761 ‘
' - 70.0% 68.4% 71.0%  73.3%  74.2%  71.2%  66.2% :
| 9,12  10.9% ~10.02°  10.08  3.2%  6.8%  9.8% .
RP437 0.710  0.761 1.000  1.000 . 0.045  0.458 .0.352
68.1%  68.5% 83.0% . 83.3%  67.8% % 57.7%  49.3%
12.82  15.2%  6.0% 6.7¢  12.9%  17.0%  18.3%
CRRGO  0.702  0.426  0.790  1.000 ' 0.677  0.847  0.704
/ 65.82  52.2% 71.0%  83.3%  64.5%  69.4%  66.2%
i 9.9%  16.3% 12.02  3.3%  9.7%  3.4%  7.0%
R4S | 0.115  0.413 0.400  0.233 -0.065  ~0.085 ~0.479
T 37.4% 52.2% 52.0% 33.3% 32.2%  22.1%  14.1% T
26.3%  19.6% 23.0%  13.4% 3231 30.5% 39.4%



Goals {continued)

Total

AT

o

JC

_PR SB’ P

RP4G2 -0.131
26,07
3313

RP436 -0.432

17.9%

46.,9%

~0.065

27.2%

33. 7:

-0.511

17.4%
50.0%

0.210
37.0:

21,02

0.080

33.02
26.0%

13.4%
46.72

20.0%.
60.0%

-0.258
. 22.6%

41,9%
\\ .

-0.813

9,4%

56.3%

had 1



Content

1

The'éractical intlinétion_of,all samples gith regard to content on

- ratio, proportion, and percent is evident in the|five ttp—ranke& content

items. Two ﬂere‘étrangly supported, while the other three were given

moderately strong Support:.

424,

476.

&27.

433.

- 63/100. (74.62)

L)
\ EE

Perceant should be int:aduced in a realilife context. (95 SZ)

Percent should be introduced in terms ef merchandisxng
(84.3%) |

A percent, such as 632, should be converted to\the ratio of

Y

Ratio should be introduced as a method for determining the
Ybest buy" in a supermarket or sporting goods stcre.. {65.12)

~

Shortcuts and memory devices should be taught ces (69 g%)

b

Some differences across samples are apparent. Thus, the MA samp;e gave

little support to item 433, while the MT sample gave it stiong_sugpurt.

Five itémé were given only minimal suppott‘

423.

430.

428.

431.

435.

ADirect and indirect variations should be identified as two

different patterns when data are graphed. {(56. 2Z2)

Ratio should be developed as a special kind of fraction before
applications of the concept are made. (52.9%) -

Each percent problem should be solved by writing an appro-
priste number sentence. (52.8%2)

Proportions should be introduced as ways to describe mixtures.
(5& 3%) . ‘

tio and proportion should be developed in connection with
Similar geometric figures even in non-geometry courses. (53f32)

Note that four of these five statements.desl with ratic and proportion

(or variation}. The samples tended to agree on items inmvolving the teaching

of percedt,;hut seem to be less certain about the approach that should be

taken when'teaching ratio and proportion.

Five content statements were given very little support; For the last




143 -

- four, opposition was equivalent or greater than suppert; in foo:.,:ho\

« v final item was ove;whelmingly not, supportod

425,

m.

429.

432,

434,

Proportions should he incroduced with illust:a:ions of simple
chemistry and physics expe:imeo:s. (46 62)

Ratio should be introduced as a measure of the s:oepness“
-of different straight—line gtaphs «+» (supported by 41.92,
opposed by 39.0%)

Every percent problem should be solved by setting up a pro-
“portion, (supported by 38. SZ. opposed by 38.6%) .
Proportions should not be dignified by special treatment but
as simply a part of equation solving {supported by 33.32,
opposed by 45.0%) ‘ ’

Percent should be introduced as a special key on a calculator
and the meaning of the concept should be discovered by exanin-
ing the effects of that key. (supported by 17.3%, opposed

by 63.12) , o - ‘

]



Content

. Total

AT

L 27.3%

\‘

sp

153

16.6% \ 42.6%

Jc : TE PR _SB

RP422  1.576 - 1.729 1.443 ° 1.464  1.516 1.650  1.574
 95.8%  97.8% 9l.5%  92.8% 100.0%  96.7%  98.3%
Vo 2.4% 1.02  4.7% 7.1  0.0¢  1.7%  0.0%

RP424 1.183  1.490 [1.236 1,071  0.871  1.117  0.885
 84.3%  93.7% '88.7%  82.1%  74.2%  81.7%  70.5%
6.8% 3.1 '5.6% 7.1%  6.4%  6.7%  14.8%
RP426 0.974  1.083 0.670 1,036  0.548  1.300 . -1.197
+74.6%  76.0% 66.1%  78.6%  54.8%  85.0%  85.3%

12.6%  12.5% 17.9%  10.7%  16.1%  6.7%  8.2% ]

RP427 . 0.751  1.031 .0.708  0.429 0,581  0.683  0.689
|  69.1%  83.4% 65.1%  60.7% - 61.3%  66.6%  63.9%
. 16.2% 7.3%  16.0%  28.6%  13.4%  20.0%  19.6%
RP433. '0.728 = 0.812 1.123  0.571 0.032  0.800 - 0.262
69.9% 74.0%  84.0% 71.5%  45.2%  71.7%  48.2%
17.6%  14.6% ° 8.5%  21.4%  35.5% ~15.0%  29.5%
"RP423  0.536  0.333  0.743  0.286  0.586  0.483  0.639
56.2%  42.8% 66.7%  53.6%  SL.7X . 51.7%  67.3%
| 12,74  12.5%  8.6%  28.6%  10.3% 11,63  14.82

- RP430  0.432  0.798, 0.538 . 0.857 -0.129 ~ 0.217 -0.016
. 52.8%  69.1% -59.5%  67.9% - 29.0%  38.3%  36.1%
23.4%  C11.7%  24.5%  3.6%° .35.5% . 26.7%  39.3%
RP428.  0.402 0.726  0.396 0.464 .-0.387  0.567  0.115
| 52.8%  66.3% 50.08  50.0%  22.6%  58.3%\ 47.6%



Content (continued) .
| Total AT MT Jc MA s,___TBE PR SB ™
RP431  0.338  0.427 0.425  0.321  0.250  0.233 . O0.180 g
50.3% . 53.2% 56.7%  46.4%  45.2%  45.02  44.3%
- 22,0% 17.7%  15.8% 21.4% 19.4%  28.4%  27.9%
RP435 0.333°  0.356 0.267 . 0.357  0.129  0.333  0.508
- 53.3% 54.2%  51.4% 57.1%  38.7%  56.6% - 57.4%
27.0%  22.9% 31.4%  21.4%  32.3%.  31.7%  21.3%
“RP425  0.259 0.177 .0.255  0.464  0.355  0.283 0,230 ° ‘
46.6% 40.7%  45.3% 57.2% 51.6% 51.6%  45.9%
25.4% 26.0%  22.7% 21.5% . 22.6%  30.0% 27.9%
BP421  0.061 " -0.105 - 0.132 0.296  0.333 -0.217  0.230
41.9% 33.7%  44.3% 55.5%  46.6% . 31.6%  52,5%
- 39.0% 45.2%  37.7% 37.0%  23.3%  43.3%  36.1%
RP429  0.039  0.411 -0.104  -0.679 -0.561  0.317 ~ 0.082
| 38.5% 53.7%  34.9% 14.2% 9.7%  46.6%  39.4% -
| _38.6% 29.5% 41.5% ©  67.8%  54.8% ' 28.3%  36.0%
RP432 -0.177 0.063 -0.142 . -0.500 -0.226 -0.119  -0.508
. 33.3% 42.1%  3B8.7% 21.4%  19.3%  32.2% . 23.8%
| 45.0% . 38.9% 44.3% 57.1% . 38.8% = .40.7%  57.6%
RP434 =0.770  =-0.604 =-0.783  -0.750 =-1,129 -0.700 =-0.902
" 17.3% - 18.8%  16.1% 21.4% 5.4%  23.3% . 14,7%
64.2% 74.2% - 67.28% ‘

63.1%

56.3%

67.8%

60.0%




P

 Resources (3?3)

What rescurces would tine samgles 1ike teo have :vgilable for teachihg
ratio, proportion, and percent? Aill samples=were agraed in st&onsly sup—

portiag five resou:ces, and a sixth item (650; reoeived slmpst as much sup-,

h \\onrt.

454, Resource books of applicatioms of ratio and pe:cent to real-
life problems (93.3%)

~ 452. Master cogies for making activities and worksheets (82.82)

449. A laboratory book of experimsots illustrating tatio and pro-
. portion (85 12) ‘

e
v

453. Mathematics laboratory manipulative materials for ratic and
' percent (80 22)

1

- 455.. Short films and videotapes illustratiag basic concepts of ratio
and percent (80.2%) : .

450. Individualized study materials for ratio and percent (78.4%)
Less but still moderately strong supoort was given. to another iteaz

. ‘446; Charts for reading percsats~visually‘(SZ.ézJ‘

' There was very little support for the remaining three items, all of(

. which involved machines or calculators:

451. Machines for plotting graphs (supported by 45,92, opposed by
- 35.1%)

¥

—__put, with the fourth member calculated and displayed when the °
“equal\g\aey 1s pusﬁed (suppo:ted by 43.2%, opposed by 38.8%)

- 448, Small computers or calculators programmed to handle all three o

types of percent problems automatically (supported by 35.4%,
opposed by 42.5%)

“

. .
»

e 447. Calculators that allow three nambers of a proportion to be in- -




e s L

‘Resuurcen
Total AT MT _JIc MA SP TE PR §B PT.
RPGS6  1.493  1.461 1.582  1.517  1.333 | -
‘ 1 93.3% 92.2%  94.9% 96.6%  89.8% o S
3.0% 4.92 3,027 0.0%.  0.0% . A
RP452 1.}61  1.333  1.268 - 0.862  0.667 \
- 82.8%  87.3% 88.7%  72.4%  64.1% '\
7.1% 6.9¢  5.22 .13.8%  7.7% | -
RP449  1.112  1.010 1.173 1207  1.154 | -
. 85.1%  82.4% 84.7% - 93.1%  87.2% ' A
.‘ 7.1z 9.8%  7.1%  6.9%  0.0% . /
: . . ; ' ’ k ':",'.,j
RP453  1.075  1.196° 0.969 ° 0.931  1.128 )
'80.2%  82.4%  76.3% 79.3% ".84.6% o
6:8% 6.9%  6.2%.  13.82  2.6% i
RP455 0.989  1.127 1.020  0.621  0.821 f?S‘%
0.2  83.3% 8l.6x . 69.0t 76.9% ¥ .-
11.2% 7.8%  8.2% 24.1%  17.9% -
'RP450  0.925  0.941 0.949  0.755  0.949 - /
. 3
i 78.4%  77.5% 82.7%  69.0%  76.9% e
10.8%  11.7% 10.2%  13.8%. 7.7%
BP446 0.545  0.755 0.592 0,138  0.179
| 62.4% . 69.6% 64.3% 48.2%  48.8% ’
22.0¢  15.6% 21.4%  4L.3%  25,7% '
'RP4S1 0.090  -0.088 0.112 - 0.345  0.308
" 45.8% 39.2%  48.0% 51.7%  53.8%
035.1%  43.1%  33.6%  24.1%  25.7%
156



__{;s;sau;één(cnntinued)

Total.

AT

JC

RP447 -0.071

&3.22
38.8%

RP448 =0.235

— 35.4%"

T 42.5%

. 0.127.
49.0%

32.32
0.069
456.1%
35.3%

42.9%

38.8%

.=0.357

“27.6%

. 44,92

T ~0.690

-0,416

51.7%

24.1%
58.6%

v -00 385

33.3%
46.1%

'—0.385.

35.9%
43.62

.FSP.

PR

SB

-y



"“ % '[:“‘ 8

.3,“_
S

‘support: | - |

mrhodsgarq L . | \
s:rong support vas gtvea tc the followins twvo :y?es oﬁ :eaching
s:ratdsies for ratio, propor:ion,gﬁnd perceat, and & Ahird item (658)

- . .
L \ . L3

received.almos: as much support. 7 .

- conclugion of each lesson. (85 32)

457. S:uden: worksheets are included for<dxill aéi practica'a: the
IR

456. Simple physical experinonts ... are done in a lahoratory set~
ting., (81.72) ‘ \

: wt \ B
, 458. Projects ... are included for assignment to individuals and
- ~  teams of students. (78 6%) ‘\

Hoderate suppor: vas given to one o:her item:. ' \ |

_ 5 .
464. Each ratio, proportion, or peroent :opie is in:roduced by giving
- the ciass a problem. (66.3%2)

Minimal support was evidenced for three items;-a four;ﬁ received less

- 459. Specific objeotives, criterion-referenced tesring, and other f - fj
materials are included to encourage the use of mastery learn- 0
ing or an individually paced model. - (56.6%)

. \

- 465. Detailed notes are provided to guide the teacher in oral .
: presentations ... (54 1%) '

\ e

\

i -

«60. Field trips are taken in which students can observe 'the use
of ratio, proportion, and percent in business and indus:ry.‘
(52. 12)

461. Activities are included that anticipate the class being divided
into small discusszon groups. (46 1%)

i
-

Far more opposition than support was expressed toward the last two
¢ N 3 ; ‘ q‘ "

itams:

462. Graphs and charts are used tc eliminate as much computation
as possible. (supported by 25.2%, opposed by 48.9%) \,‘»

463. Students are expected to read formal presentations of basic
ideas ... before classroom activities are devoted to the

e
ideas. (supported by 25.1%, opposed by 49.4%) ef



; "ﬁl:hodg | | - ’ : ‘“
_ Total AT wr 3c MA SP_ ¥R SB Pr
RP4S7 1.213  1.133 1.355 ° 1.152 ©1.029 oy
85.3%  82.2% 92.7%.  81.8% . 73.5% E
RP4S6 1.108 . 1.178 1.027  1.081  1.206 .
81.7% - 83.3%  80.9%°  75.7%  85.3%
. 5.6%  4.4% 6.3% 9.1%  2.9%
RP458  1.015 1.267 0.964 0.848 . 0.676
T 78.6% 90.0% 77.3% 69.7%.  61.8%
2 6.3% 2.2 8.2% 9.1% . 8.8%
RP464 ~0.712  0.656  0.636  0.909  0.912
66.3%  66.7% . 59.1%  81.8%  73.5%
10.5% TT-15.5%. 10.0% 6.08 - 2.9%
RP459 0.551 . 0.622 0.560  0.727  0.152 ~ °
" 56.6% °  57.8% 57.7%  69.7%  36.4%
13.6% 7.7%  14.77  15.2%  24.3%
RP465 0.449 0,411 0.573 0,485  0.118
. 54.7% 57.8% 57.3%  54.6% - 38.3%
18.0¢ . 20.0% 12.7%  21.2%  26.5%
RP460  0.397 . 0.689 0.400  0.091 -0.088
52.1%  65.5%  49.1% 42.4%  35.3%
26.0% . 17.8% 23.6%  30.4%  35.3% .
RP461 0.300  0.478 0.191  0.485  0.000 )
T 146.1%  S4.4%  41.8% 57.6% . 26.5%
21.8%  16.6% 24.5%2  24.2%  23.5% |
54



w

Tctgl;

xn;hnas (continueg)

wr

SP

_PR

aP462 -0.323
| - 25.2%

48.9%

RP463  -0.397

25- 1z
49.4:

AT
"-0.044
34.4%
37.8%
-0.567

16.7%
55.5%

N
-

-l

~-0.440
22.0%
53.22

"0. 182

33.6%
. 41.8%

JC

~0.606
18.22

-0.606
18.2%

54.6%

-0.412
Y 17.6%

) -0. 4“1
26.5%

52.9%

52.92

SB.

154



Who/Time (RPS S S N

N .

.~ Thers was nmoderately stroné ;upppr: fér only qgcﬂ@:ca £=qn(:h¢ cluster

of items on when gnd to whom ratic, p:epo::ion. and perégnc should bde '

N

. :Mht: - . ‘ | . \ e " ; , l “‘1\ . . ' ‘ T &;":
T ' RS
"468. The mastery of percent problems should be a condit.ien for high -

school graduatien. (63.62) -

- 20 Y - . T
PO T P . "“3
N . — . . N

Support for another item was minimsl: ﬂ

.....

.

469. More time should be devoted to ratio and proportion tyan is
presently allowed in the school curriculum. (36.4%)

\f

There was strong disagreement with the other th:ee items.,g C . -
470." Most of the work with direct and indirect variation should :ﬁ
be handled in science classes rather than mathematics classes. x
(supported by 11.8%, opposed by 66.1%) -

466. Ratio and proportion should not be introduced until grade 9. . i
(snpported by 7.0%, opposed by 87.1%) ‘

Y

o 467. Only bright students should be taught all three types of per-
: cent problems. (supporced by 7. 52, opposed by 86.6%)

\ ' \ '
. : i -
¢ : . : Wt
: . B \.
-,
.




“g Tiﬂg | _ 3 | - . | . ’ ) | .\ | | o ) ',\"-‘- i
| ¢ ‘ - - ‘ o S o ' o, R ") k
Total AT MT _Jc MA ___SP TE PR S8 PT
RP468 0.642  0.570 0.674 . 1.058  0.945  0.474  0.443 | L
63,62 62.07 66.3% 82.3% 71.8%  50.9% ' 58.6% C Sy
S2l4% 26,13 18,92 172 18.0%  26.33 2432 S N
_RP469 0.556  0.333 0.463  0.882  0.526  0.684 - 0.686 . - ,Qf\\?_}
. 56.4% 47.4% 53.7% 67.7%¢  50.0%  68.4%  58.6% o N
. 13,28 2447 1372 0.0  7.6% 15.82  7.1% . N\
\ - \ Ve e ‘ - -
RP470 -0.684  ~0.519 -0.789  =0.794 -0.872 --0.491 =0.729 o ;
~ 11.8%  10.1% 11.6%  11.8%  7.7% 19,37  10.0% N
66.1% ©  51.9% 68.5%2  73.5% 76.9%  66.7%  6B.6% N .
RP466 -1.244  -1.156 -1.168  -1.088 ~-1.103 -1.632  -1.286
7.0%  12.8%  7.4% 5.8 - 5.1%  1.8%  5.7%
87.1%°  80.7% 89.4%  B82.4%  77.0% ' 96.5%  91.4%
RP4ET -1.263  -0.987 -1.189  -1.265 -1.513 -1.316 , -1.486 . N
| - 7.5%  18.0%  6.3% 5.8% . 0.00  7.08°  2.9% I
86.6% , 76.9% 87.4%  82.3%  94.9%2  85.9%  94.2% - L
/
185
~ A
”~ — o © :‘v\\ .r- “



o N Sy T ST AT Yoo e
e : N . . o

) { Salculators (RPE) e
~ Oaly cue use of caleuln:or: fo: tcach&ng ra:in. prnpn:tiog. and pc:- :
- cent uxs -:rongly suppo::ed. ‘ -_ : ' o | . 7?,f
: e, ’ o S
476. ‘Checking anSwers (92.7%) o L v . . B .Si‘kﬁj

However, six iteds received mnde:a:ely strong suppn:t. o o f:fﬁﬁg
472 Doing homework (70.92) . . | L e T
R

480. Given that & hours work is needed to pzoduee 17 finished b:acke:a, PR
. f£inding how much time is needed to produce 25 (68.53) L

} . 3 E

. 477. Finding what percent of $3000 would vield $50 in:c:es: in a wi

- period of a year (68. az) ' . k.
475. Solving the problem, “IE 3 cans of corn cost 89¢ what would ha ) o m

| the cost of 10 cans of corn?" (64.4%) - , . i
* s S |
478. Develeping 4ideas ahout percents grea:er than 100% (62. 72) L -
' 479, -Calculating the final amount owed if an item sells fo: $15 ‘ ‘ :;
'nnd the sales tax is 5% (61.3%2) o . : T
« The final three iteus were givea minimal supﬁart: ' C ug%@;
473. Calculating the number of dollars saved if a $250 coat is pur- : 5;.{?
\ chased during a 302 discount - sale (56.32) . T
T
476. Finding the distance from Centetburg to Roseville if the length ;-
. .separating them on a map is 1% inches and the map scale is % ' .
inch = 3 miles (55 7% . "
&71. Takigs a test on ratic, proportion, and/or‘pertegt (57.42) | 3
. - ‘ g ‘ | ‘
/‘/ ‘ ' ; - .~
/ o
, .
\, 5

" 1e3 . . ‘«




: i M
s v - = '
% 2 iy
' Caleulatdrs - §
- Total AT MY Jc. M sE PR ss P
RP476  1.668 . 1.707 1.712  1.562 1525 o v
- 92.7%  93.9% 94.1% . 90.7%  87.5% L 2
3.82 3.02  4.2% 3,12 . 5.0% - :
RP472  0.733  0.449 0.873  0.781  0.975 ﬁ
- 70.9%  63.2% .75.5% 68.8% '77.5% ¢
1973 .. 26.5% 16,13 28.2% ° 12.5% ;
RP4SO  0.699  0.717 0.602  .0.719  0.925 ,
| 68.5¢  69.7% 67.0¢  65.7%  72.5%
24.6%  21.2% . 27.1%  25.02  25.0%
CRP477  0.660 - 0.768 0.534  0.645 - 0.775
.+ 6B.4% -, 71.7%  65.3%  67.7%  70.0%
25.4%  18.2% 30.5%2  25.9%  27.5%
RP478  0.644  0.859 0.678 0,437  0.175
7 e2.7% 70.7%  62.7%  56.3%  41.5%. -
'23.2% - 17.1% 22.1%  25.1%  40.0% )
RP475  0.574  0.566 0.424  0.718  0.925 '
64.4%  65.7% 57.6%  71.9%  75.0%
 28.3%7°  26.3%° 33.9%  18.8%  25.0% -
RP479  Q.401 0,426 0.331  0.437  0.525 *
. 6l.3%  °63.7% 58.5%  62.5%  62.5%
) 34,64  31.4%  37.3%  34.4R. 35.0% 5
RP473  0.358  0.459 0.237  0.187  0.600 , o
56.3%-  59.2% 51.7% 53.,2%  65.0% '
36.1%  33.6% 39.8%  37.5%  30.0% .
» 54




cilculi\ﬁo:s (continued)

R
L
v P

Total AT MT 3 MA _ SP PR SB PT
RP476 0.322  0.333 "0.229  0.406  0.500
. 55.7% 55.52  51.7% 59.42  65.0%
.35.7% 33.3%  38.1% 36.4%  35.0% .
.RP47L 0.213  0.186 0.068 - 0.344  0.600
e 57.4% 55.6% 54.7% 62.5%  65.0%
37.4% 38.1%  41.9%  34.4%  25.0%
»
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Summary: Ratio, Progertion, and Pereent

® S:reng support (cver 802) was given to three goals for teaching ratio,\,

ptopettion, and pe:cent'

1

B b

te acquire consumer skills, tc develop pro— JK

s

ger:ienal thinking as a problem—solving technique, and to acquire skills

!

for vocationsal applications.

! .

® Two content items, both on pereent,*were strengly supported: introducing

percent in a real—life ‘context and in terms of merchandising. ;'/

/.

o Six resou:ces forlteaehing ratic, proportion,. and pereent were supperced
!

by over 78%: reseurce books of applications, master cepies of eétivi—

|

ties and werkshee:s, books of laba:atory experiments, manipulasive ma~\'

terials, shert films and videotapes, and individualized study materials.

e Support by over 782 was given to three strategies for teaehixg ratia, pro-
portion, and percent:

cal experiments

|

student worksheets for drill and practice, physi-

a laboratory setting, and projects for aesignmen:

|

to individuals or teams of students{'

l

{

|

<

® There was moderatély strong suppert’fer only one iteg on ern and to

whom to teach pereent. 642 ag:eedlthat mastery of percent problems
. l

" should be a ccnditian for high schqal graduation.

- @ Teaching variation in science elasg

*

f L

not introducing ratio and pro-

portion until grade 9, and teaching|all three types of percent only to

bright students were strongly rejeet d (by 66% to 87Z)Q

@ Only one use of calculators for teach

i
\
I

|
]
!
|

i
{
i
|

{

wae strongly supported (by 92%):
b i :

e+ e e A

checking answers.

igé ratio, proportion, and percent

\

)
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Measurement

N

Goals (MS2) VE'. '  '.’ B L S . ’;
" Of the ten items in the goai cluster on measurement, Six géals were -
strongly supparted: , | ‘ - . |

‘578; To acquire skills necessary for living in :cday's world (94.6%)

571. To develop skills that are érerequisite to other schosol work
such as science or mathematics (92.1%)

o 577. For everyday use in the home (e;g,, comparison, decisions)
o ' (92.6%2) ‘ :

580. To develop and practice eétimation skills (88.1%)
579. To develop job-oriented skills. (84.2%)

575. To learn to use specific tools for measurement (e.g., pro-
tractors, rulers, micrometers, calipers, scales) (80.2%)

Two goals were given moderate support, with one obviocusly much more
strehgly supported than the other:

- 572. To give meanings to the numbers that are used in arithmetic

573. To provide laboratory experiences (65.2%) ' N
Item 576 was given minimal support:

576. To relate mathematics to historical and cultural develcpments
(49.5%) .

Finally, all responding samples opposed one item:

574. To develop physical coordination (supported by 23.4%, opposed
by 33.6%)




Goals

et e 5 S PN

e s v D8 ey
ST RRVER N

16%

Total AT . MT JC MA SP TE PR SB PT
MS578  1.473  1.520 1.591  1.400 1.417  1.480  1.219 |
94.6% 62.1%  96.2%  94.3%  94.4%  97.4%  92.2%
1.2% 3.0% 0.0% 2.9% 0.02 °  0.0% 1.6%
MS571  1.418 1.356 1.545  1.514  1.472  1.280  1.328
92.1% . 87.1%  96.2%  97.2%  91.7%  90.6%  90.6%
- 2.5% 5.0% 0.8% 0.0% 0.0% 4.0% 3.1%
MS577 1.381 1.451  1.485  1.429  1.111  1.400 1;.155
92.6% 91.2%  97.8%  91.4%  80.6%  94.6%  §9.1%
0.7% 2.9% 0.0% 0.0% 0.0% 0.0¢ 0.0%
N . \ ’
MS580 - 1.269 1.127  1.176  1.371  1.111  1.507 1L437
88.1% 82.4%  87.0%  91.4%  83.3%  92.0%  95.3%
1.4% 1.0% 2.3% 0.0% 5.6% 0.0% 0.0%
. MS579 1.156 1.287 1.326  1.200  0.944  1.133  0.719
84.2% 88.1%  90.2%  88.5%  80.5% - 85.3%  64.1% -
3.2% 6.0% 0.8% 0.0% 5.6% 1.3% 6.3%
MS572  1.007 1.030 1.182  1.086  1.028  0.960  1.094
| ' 77.0% 72.3%  80.4%  82.8%  80.6%  72.0%  78.2%
4.3% 5.0%. 2.3% 5.7% 8.3% 2.7% 6.3%
MS575 1.016  1.098  1.136  0.829  0.556 1.120  0.875
80.2% 80.4% 86.3% 74.2% 61.1%  “84.0% 76.6%
4-32 5-92 1.52 8.674 13092 - 1133 N 3.12
MS573  0.752 0.891. 0.629  0.514  0.361  1.000  0.844 |
65.2% 71.2%  59.0%  54.3%  50.0%  74.7%  71.9% . )
6.8% 6.9% 4.5%  14.3%  19.4%  1.3% 6.2%



em: (continued)

_Total

JC

Sp

SB_

AT A TE- PR

MS576 = 0.401  0.333.  0.445  0.171  0.528  0.280  0.59%
49.5% . 47.02  53.0%  34.3%  52.7%  42.7%  61.0%

13.5%  17.6%, 13.7%  17.1%  5.6%  14.7%  7.8%

MSS574 =0.151  -0.010 =0.129 -0.543 -0.472 -0.013 -0.188
23.42  36.3%  21.3%  8.6%  16.7%  21.4%  21.9%

33.6% . 333%  30.3%  5L.4%  52.8%  22.7%  32.8%
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Conten: for Elemencary Schnol S:udents (MS1E)

Balf of the content items were stated 1n terms of neasu:ement :epics

R o e P L R L 1y S e R . Lt

that shogld‘be included in mathematics textbooks fo:,the‘e;emgnta:y schggl.'- ' | iif

Four of these items were strongly supported: o ' o | f%i

j. ~ 554. The metric system (95.52) . e | | w€§

| 557. Use of measurement devices (e.g.; rule:. protractors, micro- fﬁ

—_— meters) (96 0%) ‘ ‘i

o 558, Estimation of measuremests (93.32) 3

558. The'use cf both non-standard and standard units of measure , -
(79.5%) o o

Moderate sugﬁort was given to one item:

;556. Formulas for areas of polygdns ané.circles (72.0%) -
Support &as migima; for three other items: | |

" 560. Kistﬁty of measurement systems (58.0%) -
551.; Sc#eﬁtific notation (e.g., 5000 = 5 x 103) (57.32) .

552. The multiplication and division of units (e.g., miles x'hr = miles)
(57.4%) ° , o hr :

. For one other item, support was weak:
555. Significant digits (49.3%) .
And general opposition was expressed toward one item:

553. Conversion between different measuremen: systems (supported by
29.8%, opposed by 63.1%)

High coefficients of agreement are indicative of the importance accorded
to the metric system (item 554) and to estimation (i;em 559). The inconsist-
| . ency of support for items 551 and 555 should be noted: scientific notation

and significant digits are among the tools used in es:ima:ion, yet they

are given far less support than is the general idea of estimation.

<

Q. R i




o

- Content for elementary school studen't:'g

A

Total AT MT - JC ‘MA__ sP TE PR S8 PT
— MS554 1.720  1.656 . 1.800 . 1.754
‘ .85.5% 92.3% ~ p . 98.4% = 98.3%
1.3 2.9% * © ' 0.02°  0.0%
MS557 1.607  1.495 .- 1700 - 1.705
96.0% 95.1% l N . 96.6%  96.8%
4 4.0% 4.9% o . 3.3% 3.32
MS559 1.576  1.262 . 1.883  1.852
. 93.3%  85.4% ' 100.0%  100.0%
4.5% 9.7% ] ©0.02  0.0%
MS§58 1.138  0.903 - R 4 1.233  1.443
79.5%  73.7% , 76.7%  91.8%
7.1% 7.8% | 8.3 - 4.9% .
'MS556 0.764  0.615 ' 0.750  1.033
'72.0%  67.3% - 70.0%  82.0% . . T
17.6% 23.1% 16.6% 9.8% -
MS560  0.504 0.398 - 0.617  0.574 .9
58.0% 51.5% - 65.0¢  62.3% S o
S 18.3%  24.3% c 110.0% ' 16.4%
MS551 0.453  0.462 0.383  0.508
| - 57.3% 58.6% 53.3%2  59.0% £
29.4%  28.9% 31.6%  27.9% ’ L
 MS552  0.440 0,663 R -0.017  0.508
| 57.4%2  67.3% 38.3%  59.0%

27.5% 23.12 - : 41.7% 21.3%




Content for elementary school students (continued)

Total

AT

172

MT____JC MA  SP . TE PR SB_
¥S555 0.289  0.317 0.083  0.443
g 49.3% 49.0% 43.32 ' 55.72
29.3%  27,9% 38.4% . 22.9% .
MS553 -0.618  -0.385 -1.050 -0.590
29.8%  37.5% 18.3% . 27.9%
63.12  56.8% 75.0%  62.3%
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Content for Secondary School Students (MS1S)

4n terms of whether the topics should be included for all se;dhda:y stu-

.ples see conversion as significantly leSQ important content than the other *
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2

A second set of content items concerning measurement was presented

dents at some point in grades 7-12. Eight éf‘the items are likg or sim-

ilar to topics listed for elementary schools in the previous set of items.
Three items were very stréngly supported: T !

564. The metric system (96.7%) . - _ f', '55

. 569. Est#ma:ioA and approximati&ns of measures (88.9%) “ o | &

562. The multiplication and division of units (é.g.,)miles %x hy =
miles) (84.8%) hr

Support was slightly less, but qtill moderately strong for Ehe fol-
‘lawing four items: . ’
561. v#ngle and arc measurement (75.8%) "
566. Forﬁulas for areas of polygons and circles (71.3Z)

568. The use oflarbi;rggy and standardized units of measure (66.82)
535. Significant digits (61.2%) .

"Conversion between similar units in differen: systems" (item 563)

was weakly supported by the MT sample (52.32), well‘supported by the MA and

~ JC samples (90.2%Z and 74.32,'resgectively),,buﬁ opposed by the SP and TE

samples (66.12 and 49.3% did not give support). The samples gave equivocal
support to the tesgching of "formulas for distance on the coordinate. plane"

(item. 567) and "history of measurement systems" (item 570) (both opposed by

over 40% of the‘combined samples, and suppétted by 41.32vand 36.52, gespgctively).

We note thét, as with the elemegta:y content items, the TE and SP sam-

—.samples. - And these same two samples indicated that estimation was more

important than did the other samples.

, o ‘ ) ‘
2 L X . T
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Content for secondary school students

a

TE

o \1Td

Total AT MT JC MA SP PR SB°
MS564 1.761 1,721 1,707 1.714  1.864  1.803’
96.7% 94.52  97.6%  97.1% _ 98.3% | 98.62
1.8% 2.3 2.4% 2.9% 1.72 0.0%
MS569 1.376 1.194 1.073 1.086  1.763 - 1.704
. 88.9% 84.5¢  78.0%2  8S5.7%  98.3%  97.1%
6.6% 11.7% 9.8% 8.6% 0.0¢  0.0%

Ms562 1.191 1.202  1.439  1.457  1.017  1.042 .

84.8Y% 86.1% 85.2% - 85.7% 78.0%  81.7%
10.2% 9.4% 4.9%2 5.8%  17.0%  11.3%
MS561  0.910 0.806  0.878 ° 1.257  0.746  1.085
Y 75.8% 74.5% ° 75.6% 88,5% 66.1%  80.3%
18.5% 18.7%  17.0% 8.6%  27.1%2  16.9%
MS566  0.809 0.667  0.561  0.571  0.983  1.183
© 71,32 66.7%  61.0%  68.6%  78.0%  81.7%
20.6% 24.8%  29.3%  28.6%  15.3% 8.4%
MS568  0.795 0.583  0.390  0.294  1.373  1.168
66.8% 63.0%  43.9%  47.1%  89.8%  77.5%
14.7% 18,12 17.1% 29.4%  3.4% 9.8%
' MS565  0.549 0.302. 0.380  0.714  0.831  0.775
’ 61.2% 50.4% 53.7% 71.4% 76.2% . 67.6%
23.9% 30.3%  29.2%  20.0% 15.3%  18.3%
'MS563 - 0.284 0.411  1.195  0.943 -0.508 -0.141
"52,3% 52,7%  90.2%  74.3%  32.2%  35.2%
' 36.7% 28.7% 9.8%  22.9%  66.1%  49.3%



_ / L
‘Content for ?econdary school students (continued)
Total AT~ MT ic A sp TE PR S8
MSS67  0.024 -0.242 0146 0.314 -0.102  0.3%
41.3% © 30.5%  4l.4% 54,28 39.0% ' 56.4% |
45.5% 54.7%  39.0%  31.,5%  50.9%  35.2%
MS570 ~0.063 © -0.132 -0.195  0.029  -0.119  0.142
- 36.5%  34.9%  24.4%  35.3%  35.6%  47.9%
40.1% ©43.5% (39.08  38.22  44.1% 32.4%
| i
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CENP S

Resaurces MS3)

Ten 1:£ns concerned prefereaces for rescurces :c be used in teaching .

\: measurement. Four of :he tea icems were s:rengly -supported:

A\ 590. Resaurce boocks with problems involving the application cf
\ ‘. measurement concepts (87.52) -

583, Masters.of worksheets and activitiesk(sz:czj

' ses. Student Soaklets of experiments or activities (83.1%)
\\ :581. A basic kit of measuring tools for each student (80.52)
Aq;t§§§_ﬁenrdi:éms*were given moderately strong support: |

587. Large-scale measuring devices for teacher demonstratioms (78.3%)

&PBS. Individual study materials for measurement (77.9%)

f%§9. Videotaped interviews with craftsmen and workers describing
' how they use megsurement on the job ' (77.2%) '

- 8&. Films or videotapes showxng basic measuring processes (78.52)

There was very little support for the remaiging two i:ems. s

586* AElectrénic measuring tools that show all measurements on a
digital display similar to that of a calculator (45.1%)

586.' Calculators with special keys for conyerting between measure-
lmenc systems (39.6%)

Thé Aﬁ and MT populations appear most interested in having‘prin;ed
Faterials férkstuden:s,’par:icularly if they‘emphasize drill, practice,
. and/ér apglications. (This :endency ;ppear§ to be commnn“aczéss curricular
strands.) Iﬁ should also be noted that.eagh cé the samples simply wanted

any respurce with the exception of electronic resources.

|
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‘;Reswrees ;:
L L
__Total ~ AT MT Jc MA SP PR sB PT
, . . 'Y : I ' B W
' MS590  1.166 1.217 1,125 1.300 1.031 S
87.5% 90.5% - 86.0%2 ~ 96.7%  75.1% i
! . 5.1% 4.71% 6.22 3.32 . 3.1 d %
- Ms583  1.126 1.231  1.219  1.000 0.531 :
: 82.0% 88.5%  82.8¢  83.3%  56.3x
: 6.5% 4.8% 6.3% 6.7%  12.5%
 Mss88  1.095  1.198  1.078  1.100  0.812 ,
' 83.1% 86.8%  82.1%  86.6%  71.9%
5.8% 3.7% 8.6% 0.0% 6.3% o
MS581 1.075  1.343  1.023  0.867  0.625 ’ |
| 80.5%2  89.2% . 77.4%  83.3%  62.5% - o
10.3% 6.9%  10.9%  10.0%  18.8% 3
Mss87 - 1.007 . 1.086  0.930  1.100  0.968 |
’ 78.3% 81.9%  75.8%  80.0%  74.2% . :
- 9.5% 7.62 11.7% 6.7% 9.7%
MS585 0.980 1,105  0.844  1.067  1.031
717.9% 84.8%  72.6%  80.0%  75.1%
9.5% 8.6%  13.3% 3.3% 3.1% .
MS589 0.939  -1.000 0.976 ~0.833  0.687 N
| 77.2% 80.0% . 79.5%  70.0%  65.7% |
- 10.9% 8.6% 9.5%  16.6%  18.8% ‘.
Mss82  0.911  1.087  0.836 . 0.867  0.687 ~
78.5% 87.4%  74.2%  76.7%_ 68.8%
3.6% 4.9%  12.5% 3.3% . 18.8% |
\ ¢ . j\‘ .
PO ¢ iT -




‘?;’“ . :
= Resources (continued)
- : . &

. Total AT

MT

JC

o

PR

‘ *
L]

© MS584  0.142 0.124

0.156

. 0.233..

0.062

45.1% 46.7%  44.ST  46.6%  40.7% .
. 29.8% 33.4%  28.9%  20.0%  31.3% .
_ usSB6 +0.092  -0.248 =-0,070 '0.267  0.000 _‘
' 39.6% 34.3%  37.5% - 56.7%7  50.0% PR
) 39.7% 46.7%  36.0%  30.0%  40.6% o
¢ } . ‘s, \—
¢ s"""»
. ' T
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" Methods (MS¢) S .
The methods cluster requested teac:icnsvte=ma:erisls using particular

{ - strategies for teachiug measurement. ' The samples are in remarkably close

agreeneat, with moat stratesies of teaching being well-perceived. T
j K
 Two of the ten items were s:rcngly sypported: . |

RN < }

S i ' ,592.. Assignments fcr studen:s or teams of s:udents include projec:s
’ ~ that require measurem?ntJ . (86. 92) \ :

o

367. _S:udent worksheets aré included for drill and practice on
‘measurement topids at the couclusion of each-lesson. (85.2%)

Six other items 'had modsrately strong support:

5983. Presentations and discussions of measurement techniques are
. given hefore students actively mgasure. (78.7%)

598. Each measurement topic is introduced by giving the class a
problem. (77. 12) .

594. Basic measurement 1deas are introduced through lahora:ory
winvegtigations. (73.1%)

596. Simulations, whereir each student plays the 1isle of a8 consumer
or worker using measurement in real-world situations, are
frequently included. (70.8%)

591. Activities are included that would require students to go out-
side the classroom to measure things. (70.5%)

600. Specific cb;ec:ives, cri:erlon-referenced testing, and eﬁher

N materials are ‘included to encourage use of a mastery learning
. : or an imdividually paced model." (63.9%)

A ninth item received only slightly less support: .
“ - ) a )

_ 599. Detailed notes are providéd to guide thé teagher in oral pre-
i , sentations of lessons about measurement. (59.3%)

- K Pe:h§ps the most significant item is 595, in which is advocated a
teﬁching étrategy of devoting more than half of.inggructianal :iﬁé to the
‘ dévelopmenﬁ and er§§siqn of ideag; it réceived the lowest ranking by
eaéh‘popnlation (wi:ﬁ support from only 49.5%). Why it Feceived-such

iimited support could be a topic for further s:udy.'

. 1Ty
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Methods - ;
Total AT MT IC MA SP PR SB
'Ms592 1.187 . 1.210 . 1.182  1.139 1,147
86.9% 86.6%  87.0%  36.2%  88.2%
4.3% 3.9% 5.4% 2.8% 2.9%
MS597 = 1.167 1.152  1.231  1.333  0.794
" 8s.2%  85.7%  86.2%  9L.7%  70.5%
3.7% 4.8% 2.3% 0.0% 8.8% -
MS593  1.089 1.038  1.132  1.222  0.941 ‘
| 78.7% 76.2%  81.5%  86.1%  67.7%
5.3% 6.7%°  4.6% 2.8 - 5.9%
MSs98 0.970  0.819  1.008  1.306.  0.941 | _‘\
77.1% 70.5%  78.4%  91.7%  76.5%
6.2% 8.6% 6.9% 0.0% 2.9% :
MS594 0.944  0.943  0.962  1.000  0.824
: 73.1% 71.4%  77.0%  69.4%  67.7% ?
| 7.5% 10.5%  6.9% 2.8% 5.9%
MS596 0.856  0.952  0.877  0.806  0.529 n
70.8% 76.2%  72.3%  63.9%  55.9%
9,5% 11.5%  6.1%  11.1% . 14.7%
"Ms591 0.780 0.838  0.746  0.750  0.765
. 70.5% 74,3%  70.0%  63.9%  67.7%
16.1% 17.1%  16.1%  16.7%  11.8% i
MS600 0.722 0.942  0.602  0.972  0.235 \
| 63.9% 76.9%  58.6%  69.5%  38.2% §
12.6% . 8.7%  14.8% 2.8  26.5%




He:hd_ds {continued)

_Total AT MT Jc. MA SP PR SB
MS599 0.675  0.838  0.623  0.778  0.265 |
59.3% 69.6%  56.1% 61.1%  38.3z
9.2¢  6.7%  10.8%  5.6%  14.7%
‘MS595 0.397  0.571  0.231  0.722  0.147
49.5%  60.9%  40.7%  55.5%  41.2%
22.7%  20.0%  27.6%  5.6%  29.4%
. \
=
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- Who/Time (MS5)

~'T£is five-item étrand'focuses'on when measurement ;op;cs should be
taught or to whom they rhould be taught. All‘six pégulatian#-sampled
‘were in close agreement. Only one item was screngly‘suppo::eé:

602. Work on measurement should appear at every level from K-8. .
(93.7%)

The lay samples were given a similsr item, and their reaction was
equally supportive:

g

~749. Work on measurement should be taught im :he elemen:ary school
(96.42)

The professicnal samplés gave moderate support to another item:

605. Measurement should be a strong focus on ninth-grade general
mathematics or consumer mathematics. (70.82)

There was little or no support for the remaining three items:

" 604. Measurement should be a major theme of geometry. (supported
by 39.3Z, opposed by 42.2%)

601. All wcrk in measurement should be taught by science teachers

or in the context of science lessons. (supported by only 7.4%,

opposed by 8@.1%)

603. Topics in measurement should not be introduced before junior
high school. (supported by only 6.5%, opposed by 92.1%)

y..t.
N
T

e e



Total

HAv

AT MT JC Sp TR PR SB PT
MS602 1.653 . 1.663  1.525 1.625 - 1.268 1.508  1.831
| 93.7% 93.9%  90.7%  96.9% ° 80.5% 100.0% - 98.5%
3.3% 3.0% 5.9% 0.02  7.3%  0.0% 1.52
749  1.578 1.640 1.430 1.644
96.4% 96.5% 95.7%  §7.8%
2.3% ) 2.8%7  2.2% 0.07
MS605 0.768 0.636 0.873 0.719  0.512 0.987 0.708
‘ 70.8%, 66.6%  72.1%  68.8%  53.7%¢ . 81.5%  73.9%
13.4% 19.2% 8.4% - 15.6%  17.0%. 9.2%  15.4%
MS604 ~0.044 0.071 -0.339 -0.188 -0.317  0.303  0.154
39.3% 42.4%  25.4%  34.4%  29.3%  57.9%  46.1%
42.2% 37.4%  52.5%  46:9%  51.2%  31.5%  35.4%
MS601 -1.328  -1.276 ~-1.195 ~-1.156 =-0.902 =-1.605 ~-1.677 N\
7.4% 11.3% 7.6%  9.4% . 14.6%  2.6% 1.5%
88.1% 83.7%2  87.3%2  90.7%  70.7%  97.4%  S5.4%
MS603 ~1.582  ~1.485 ~1.475 ~-1.625 =-1.439 ~1.750 ~1.800
| 6.5% 9.1% 8.5% 3.1% 7.3% 3.9% 3.1%
92.1% = 88.9% 96.9% 95, 0%

§9.8%

90.3%

95.4%
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Calculators (MS6)

Two uses of calculators in connection with measurement content were

3

613.
606.

Five other
608.
" 608.

612.
615.

610.

Two items were given minimal support:

614.

- 607.

. strongly supported by the total samples. They were:

Checking answesrs (92.4%)

. . . ’ -

Finding the number of gallons of water a swimming pool will
hold (83.5%) .

uses received moderate sujport:
Converting from one system of units to. another (77.62)

Calculating the diameter of a tree after measuring its
circumference (73.4%) | -

<

Finding the number of rolls of wallpaper necessary to cover

. the walls of a room whose dimensions are given (71.2%2)

Finding the total length of a road rally course given the
odometer readings at various checkpoints (67.02)

Doing homework problems involving measurements (66.0%)

P

Finding the area of the opening of a f{replace 125 cm tall
and 205 cm wide (59.6%)

~

Taking a test on measurement {(51.4%Z) ' o

One item was opposéd by .all samples:

611.

Finding the volume of a rectangular shipping crate, 2 ft. x
4 ft. x 5 ft.(supporced by 24 1%, opposed by 71.3%)

o




: \\w_
.
. \\_
‘Calculators A
Total AT Mz Jc A sP . TE PR sB PT_
| MS613  1.584  1.667  1.667  1.406  1.325 S
92.4%  96.4%  94.1%  87.5% - 80.0% BN
5.0% 2,72 4.2% 9.4%  10.0% \
| o ; \
MS606  1.208 1.171  1.167 . 1.437  1.250 ' .
' 83.5%  82.0%  82.5%  90.6%  85.0% | o
. 11.5% 10.8%  13.3% 6.2% . 12.5% B
; g ‘ . o N
. MS608 1.023°  1.098 ° 1.000 1.031  0.875 ‘
‘ - 77.6% 77.7%  78.4%  18.2%  75.0% o
14082 120 Sz 16.62 lzusz ! 17.52 ) ‘ ] \\\
| MS608  0.914  0.723  0.942  1.250  1.100 - e
C73.4% 66.9%  73.3%  84.4% = 82.5% o - \ -
'19.8%  21.4%  20.8%  12.5%  17.5% - N\
MS612 ©0.848 '  0.927  0.717 . 1.187  0.750 . . o \\\\
71.2%2  76.4%  65.0%2  81.3%  67.5% o

20.9% 14.62 27.5% 9.4% 27.5%

MS615 0.726  0.884  0.613  0.812  0.550
67.0% 70.6% 65.5% 68.8% 60.0% °
24.4% 17.8%  27.7%  25.0%  32.5% -
MS610 0.660 0.405  0.733  1.094  0.800
66.0% 60.3%  67.5%  78.2%  67.5%
1 22.1% 28.8%  21.7% 9.4%  15.0%
MS614 0.398  0.420  0.333  0.406 - 0.525

59.6% .  61.6%  56.7%  59.4%  62.5%
32.2%  28.6%  35.8%  31.3%  32.5%




))“ w ‘),:, p {‘:__‘_ v
! o ‘,‘:’ "3, .
l \ . \\\
Calculators (continued) '
. Total AT MT _Jc MA P’ TE PR SB- 1
MS607 .0.135  -0.080  0.192  0.469  0.300
| 51.4% 41.1%  55.0%  65.7%  57.5%
36.8% 42,02 33.4%  34.4%  35.0%
Ms611 ~-0.815  -0.748 ~-0.917 ~0.875 -0.650
24.1% 25.2%7  21.7%  18.8%  32.5%
71.3% 69.3%  73.4%  75.1% * 67.5%
&
N\
, \\
N
1345
. A
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Sumnary: Measurement

R e e T
s ""M—u - ——

N,
AR

80%). These goals invalved acquiring skills for living in today's
world, for other school wpr%, for use in the home, for es:imation.
for jabe, and for using specific tcels.

e As measurement content for elemeatary school mathematics, fourfeeies
received strong Suppor;: the metric system, use of measureément devices,

~estimation, and the use of both non-standard and standard ugits of

? '

meés@se.
® For measurement een:e%:.fcr all students in grades 7-12, three items

received strong support: the metric system, estimation, and the mul-

¢ a

-

tiplication and division of units.

e The four resources for measeremen: most strongly eupported (by over
802) included resource books with problems, masters of worksheets or
activities, student books with experiments, and a basic kit of measuring
:ecls.

e .Four ether resources for measuremenc were given support by about 78X%.
Thus, it is apparent that the samples wanted almost any resouree, they”
failed to euppott only two electronic resources.

e The listed teacﬁing strategies for measurement were also well accepted,

B

. ~with support for 7 of 10 strategies above 70%. Strengest (above 802
support) were assignments including projects and warkshee:s forldrill
and practice at the conclusion of each lessom. |

o ic was;felt (by over 802) that work on measurement Should be taught'
. at every level'fram K—SQ and over 70% indicated that measurement should
be a strong focus of general or consumer mathematics.

e Only two calculator uses for teaching measurement ;received strong sup~

port (above 80%) - checking answers and a volume problem.

\“,‘“
an
s
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Algebra

Goals (AL2) o e s
The several samples were in remarkably close agreement in their - : o;:

to accept

‘ceived a high level of support. They were:

145.
143.
140.

136.
None
weaker in

138.

144,

138.

"e‘peféeﬁtion of the goals of algebra. As in most areas, they were willing- =

a wide range of goals. Seven of the ten goal statements re- : "
7c learn hdw to apply matheﬁatics (91.58%)

To build the background for taking more mathematics (85.6%)

To gain skills necessary for work and vocations (81.3%)

44)

To prepare for college (80.8%)

' To learn to read mathematics (77.7%)

To gain an appreciation for a type of mathematics that is
more powerful and versatile than arithmetic (75.5%)

To consolidate arithmetic skills (73.8Z)
of the goals listed were rejecteé, but support was noticeably

all samples for:

To preserve options with respect to career and vocational
choice (61.7%)

To understand the use and power of computers (60.1%)

To assure adequate scientific manpower (43.7%)

| .
L
e

-



- 9.9%

11.4%

- 7.3%

189~

Goals
Total AT Mr___Jc MA sPTE PR___ SB
ALL4S 1,412 . 1.375  1.463° 1.415  1.207  1.461  1.437
- 91,9% 87.57 92.6%  97.6%  86.2%  91.5% ~ 95.82
3.2 . 5.22  3.32 0.0t 10.3% 1.7z 0.02
AL143  1.245  '1.177 . 1,298  1.220  1.207  1.290 - 1.155
85.6% 80.2%  85.9%  92.7%  93.1%  89.8%  81.7%
3.8% 7.3%  3.3%  2.4% 3.4%  1.72  2.8%
AL140 1,050 1.156 _ 1.099  1.220  1.034  0.949  0.817
81.3% 85.5%¢  83.4%  90.2%  75.9%  81.3%  69.0%
4.8% 6.32  4.2% . 2.4%  0.02. S5.1%  7.0%
AL142  1.038 1.000 1.116 1.073 1,207 1.000  0.901
| 80.8%  77.1%  83.5%  85.4%  96.6%  77.9%  74.6%
| 4.8% 6.3% 5,02  2.4%8  3.4% 3.4% 5.6%
AL137 1.034  1.115  0.909  1.026  1.103  1.051  1.089
77.7% 76.0%  73.6%  70.7%  82.8%  83.0%  84.5%
W 4.8% 0.0¢ 11.6%  4.8%  6.9% 1.7% 1.4%
ALL4 1,017 0.927 “1.099  0.878 -1,03  0.948  1.127
75.5%  70.8%  78.5%  78.1%  75.9%  67.8%  81.7%
6.9%  10.4%  '5.8%  9.7% 13.8% 1,78 4.2%
AL136 0.961  1.138  0.942  0.976 _ 1.000  0.814 “0.859
__73.8% 76.6%  74.4%  70.7%  75.9%  72.9%  70.52
8.7% 5.3 . 8.3% 9.7%  10.3%  10.2%  11.3%
'ALI38  0.705  0.625 0.785  0.585  0.759 0.644 . 0,775
" 61.7%  58.4%  65.3%  51.2%  62.0% 61.1% . 66.2%. >
9.1% 13.7%  10.2% 8.4%




: /Goals (continued)

Total AT - MT T WA 5P TE PR SB PT
.‘ : . - : ! | . ’ .
ALl44 0.649 - 0.562- ' 0.661  0.683  0.276  0.845  0.718 o
60.1% 55.2%  60.3%  63.4%  51.7%  68.9% ~ 60.6% ‘
9.9% 14.5% 9.9% 7.3%  27.5% 1.7% 4.2%
lr AL139 ",s'.'/ses © 0.333 0.372  0.024 0.379 . 0.508. - 0.465 -7,
43.7% 41.7% 46.3% 34.1% 41.3% 45.8% 46.5%
15.8% 15.62  16.6%  24.4% . 20.7% 8.5%  14.1%
\.
/
<




= Ihs‘gf. SP, ‘and TE samples uere asknd chegr preferencea with regpec: '
‘to including or not includins fifreen selecred aIgghruic rupics in the .- _:Q;;
cleacntary school curriculum. Tha sanples vnre in ulnsu agreenent ia- sup—f

N - ', porting: the inclusion of the fclluuing tapics. o .
) ‘ _81 Snlvinsdupen numher sentences (87.12) | ‘ ) -
‘ ~ ‘W', j Ssr_lluaking generalizarions about uumsrical parrerns (84 32) | | o Ei§;
§' ; _ ‘ | 91, - Writing equations to solve word prcbieus (75.9z)x Lo T o
2 ) ' 94.  Inequalities (75.5%) - T, ~'r ‘i- ;i R
- T Over 702 oflgggg sawmple indigg;ed they wnuld definitely or prubably in- p ‘-‘Jﬁ
L -~ ~ clude each of the sbuve cupics in the elemenrary school cprriculum. The _ N ;’ 5
; - TE sample was noticeahly stranger then either of :hé*erheZitwu in their '“'-ﬁf'f‘ff
E 'supportvuf inaqualiciés. °. . \\&4f/fJ/ ' . o . :i
: Seven items were‘ogly noderately Supporrud" E . g
b e o ,

92. | Studying strucrural properties of .number systems (e.g., :he ‘

g .. i commurative property) (68.5%) . . - C o L o
| " 82, Evaluating formulas (62 3%) S - - ' o
90. Study cf éimple mathematical fugcticns or mappinss (57 42) ,/
, .. 88. Wri:ing algebraic expressions (53. 9%2 . | SR ; /4%;
J - 83. Operating with signed numbers (51‘923 ) B ‘* . ; /
§ 8s. Using expéneucs (iucluding scientific nqrarion) (51.2%) T - .
| k84.‘ Graphing qf.number sentences (44.0%) ‘ - L -
{ Suppert for all seveq of these items is conside!ably srranser fram the :
%f' TE sample :hau from 1 é AT cr SP samples, alqhaush‘rhe sP sample does _ : | /i}
ér give fairly stro g support to item 82 (evaluatins formulas\.J jpr .; | | -
§_f o mfmmi The: :Amples were also in agreenenr in rheir failure ro supporr the ? S ;f;%
l 'J\ | B .nclusion of the follcwins topics: PR "/' ‘_//. o
. o : < I IER ‘ - .
S B T . — ; .
{ .-
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»‘c:mtent for elementary school students

JC

r

193

__Total AT MT SP TE PR SB
AL81  1.389  1.302 1.475  1.443
o 87.1% 83.4% 88.1%  91.8%2
. 6.0% 7.32 6.8% 3.32
'AL8S  1.153 . 0.896 1.271  1.443
© 84.3% 74.0% 91.5%2  93.4% ,
. 6.5% 10.4% 3.4 3.2%
AL91  0.972  0.948 1.000  0.984
75.9% 73.9% 76.3%  78.7%
13,42 '14.6% 11.9%  13.12
ALSG  0.796 - 0.708 0.661  1.066
75.5% 71.9% 71,12  85.2%
12.9% 15.7% 17.0% 4.9%
AL92  0.667  0.698 0.288  0.984
: 68.5% 67.7% E 57.7%  80.3%
18.0% 18.82 ¢ 27.1% 8.2%
AL82  0.651 .. 0.389 0.780  0.934
- 62,32 50.5% 66.1% « 77.1%
| 19.1% 24.2% 17.07  13.1%
CALSO  0.444 Q.40 0.136 _-0.803
57.4% 55.2% . 4k.1%  73.8%
24,1% 23.92 . 33,92 14.8% 2
AL89  0.437 0.354 0.517  0.482 &
53.9% 50. 0% 58.7% | 55.8%
%1.02 20.8% 20.7% | 2}/3%
(/"

S
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— Content for elenent#ty school students (continued)

Total AT NT JC MA SP TE PR
AL83  0.356  =0.073 ‘ . 0.339  1.049
| 51.9% . 34.4% ) ) 52.5%  78.6%2
32,97 43.8% . . . 30.52  18.,1%
ALSS  0.256  0.179 B 0.153  0.508
| 51.27  49.4% | " 47.5%  57.4%
. 33.0% ° 36.9% | - 35.6%  24.6%
- AL84  0.208  -0.021 ~ 0.068  0.705
"o 44.0% - 34.3% : 39.0% - 63.9%
30.52  35.4% 33.9%  19.7%
C4l.e% 41.2% 32.2%  50.9%
6.82  38.1% | 42.4%  29.5%
\aLs3  -0.019  0.125 -0.356  0.082
18.9%  43.8% 23.7%  45.9%
39.8%  35.4% 47.4%  39.4%
AL87 -0.185  0.000 -0.339 -0.328 ¢
‘ 36.6% 45.8% - 32.2%  26.2%
48.28  40.6% | 57.6%  50.8%
ALS6 -0.437  -0.526 . -0.271  -0.458
22.8%  18.9% 28.8%  23.0%

52.1% 54.8% ‘ . 4%1%  50.8%




186
cén:cn: for All Students (AL1ES-1) . : _ S : ~¥:f§§
Tﬂc forus of :his item requested :esponden:s to identify those ‘*‘?%
) - algebraic topics (f:om a given list of ten) that'shnuld be :aught to all o
students. On the first form, the several samples were in agreement in
thedir stroﬁk-suppcrt of the iollouingﬂtepiés.be§ng taughﬁ :cvggé.s:udentsz
- ngf Work with signed numbers (92.72) T
96. Solvipg linear equations (89.9%) - o
101. Writing equations to séiﬁe{go:& problems (8%:02) T - LT -;%%
98. Use of exponén:s (iﬁclu&ins scien:if;c notation) (81.3Z) | R
Minimal support was given to two items | ) \‘\\
99, Multiplying expressians like (@ '+ 3) x (b - 5) (Sé 1%)
100. . Right-triangle :rigcnometry (51.7%)
'In each case.theAMA\Sample supperted the topic at a moderately strong
level. o
The samples clearly did not support the following as legitimate re-

quirements for all students:

105. Sequences and;series (supparted by 30.2%, opposed by 55.8%)

163." studying‘f1ntte~systemS«*e‘g;;qg;gEELiffqhme:ic) (supported

by 24.3%, opposed by 57.7%)

102. Using quantifiers and sq&lno:a:ion (supynrted~by 17.4%, op- —
_posed by 64.5Z) '
R - 104. Solving systems of equations (e.g., two or more equations with
two or more unknewns) (supported by 38.1%, opposed by 52.02) |
195 '
AN
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' Gontent for all students ™~ ‘j ®
Total AT MT JC MA SP TE PR SB
ALS7 1585  1.186 1.701  1.846  1.878  1.480  1.785
- g2.7%  84.6%  95.7%  96.9% 100.0%  90.7% ' 95.4%
| 4.92 8.3  3.4%  3.1% 0.0 ~ 8.02  3.12
: ‘fksse 1.466 1237  l.444  1.813  .1.585  1.360 1.723
i '89.9% o 85.6% - 90.6% °25.9%  92.7%  84.0%  96.92
| 7.3 - 9.3%  7.7%  3.1%  2.4%  12.08 3.0
ALIOL 1076 1,232 0.889  1.094  1.463 1,200 1.446
83.0%  85.2% ~ 75.2%  81.3%  85.4%  88.0%  87.7%
12,5 11.6% . 19.7%  15.6%  2.4%  .9.3%  9.2%
AL98  1.136  0.804 1.188  1.094  1.268  1.320  1.262
81.3%  68.1%  82.97  81.3%  87.8%  92.0%  81.52
11.52  18.6¢  10.2%  15.6%  4.9%  5.32 123
Mg9 0.333  0.216 0.419  0.531 1049 ~0.053 “0.646
|  s4.1% . 45.3%  50.5%  65.7%  78.0% ' 42.6%  66.1% .
33.3%  40.2%  31.6%  28.1% . 9.7%  48.0%  26.22
ALIOC  0.315  0.083 0.299  0.437  0.878  0.213 . 0.385
51.7%  40.6%  51.3%  56.3%  68.3%  52.0%  55.4%
34.3%  40.7%  35.1%  25.0%  17.0%  41.3%  30.82
ALIO4 -0.164  =0.330 -0.154  0.062, 0.63% -0.720 0.092
52.0¢  57.7% 51.3% 46.9%  21.9%  76.0%  41.5% :
. \AL10S -0.417  0.227 =-0.718 <-0.688 -0.3¢1 -0.507 -0.646
30.2%  51.6%  21.4%  21.9%  34.2%  28.0% . 17.4%
5554 36,0  65.02  59.4%  53.6% . 60.0%  '61.6%
- ™ 196
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cbn_tnnt for all students (continued) - ' f
Total AT MT Jc MA___sP TE . PR, SB el

ALIO3 -0.494  -0.189 =-0.573 =-0.813 =-0.195 =0.947 =0.308

24.3%  34.8%2  23.0¢  12.5%  31.7% 6.6%  32.3% | )
57.7% 47.4%  57.3%  71.9%  4l.5%  77.3%  53.9% B o
AL102 ~0.675 -n.zas_.i-o.sn -1,125 _-0.951 -0.787 <-0.785
17 .44 24.2% 19.7% 9.4% 4.9%  12,0% 21.5%
64.5% 53.7% . 60.7%  81.2%  75.6%Z  68.02  67.7%

: .



" Content for ALl Students (ALIFS-2) = B

unique in the word "mappings"

On this second form of :ﬁe.p:évious item, respondents were alsg"aéked I :}%
:c'iéca:iiﬁ thnﬁe slgehraic topics (from a 1ist of ten) that ?hnuld'bc‘gaught ” VI'E

- to all :tuden:#. There is less strong suppo::,1ndica:e&‘far.§§gching this . ﬁé
‘sct‘of topics thaz was true for the set in AL1ES-1l. Also, there is notice~ };
ably more disagreement among the sampie; in the pattern of response. (me ;;
gopic received very strong support by all gemples=. , | ig;
©° 106, Evaluating formulas (93.31) . . . o
Three other topics received moderately strong support: ‘S »i'M IR

109. Making generalizations about numher pattemms (70 6%)
112. Inequalities (70.83)

I L R

107. Graphing of nugber sentences (63.22)
The topic of inequalities (item 112) received only weak support from the
MT sample, but was s:tongly suppotted by the MA, SP, and TE samples.

" Item 110 may pose & problem of interpretation. the item tefers to
stu&y of "simple ma:héma:ibal funccions'or msppings". It receives good
supperc from the AT, MA, SP, and TE samples, but only marginal support

a
ftam the MT and JC samples. Perhaps the latter groups read samething

- :
The samples generally pravided litetle support for including the re-~

maining topics for all students:

111. Studying structural properties of nnmber systens (e.g., the
commutative property) (52.8%)°

&

115. Properties of classes of numbers (e g., integers, rationals,
- reals) (49.12)

114. Adding, subtracting, multiplying, and Uividing polymomial ex-
pressions (46.62) . ' "

108. Writing camﬁuter prograns fsuppo;:ed by 34.12, opposed by 46.9%)

;15323 | 1: _ ?‘ o o ’fﬁ



&

113. h'ovins algebraic smnliutiam (tuppc::ui by 25. sz. oppnnd
58.62) °

.The MT and JC ump}.es were ve:smt'.ic:.e':.hiy strong in the :ajcction.cf the last

. topic. The MA sample deviamd from the other s:;ples in .‘.t: :uppu:t of

item 114. Only the A'I.‘ sample indica:ed real suppo:: for item 111 )
Taking mm—l and AL1ES-2 together sugge.s:s a very conservative

posture fo: the samples surveyed. The list. of :ops.c.s to be t:aught to 811

s:uden:s muld not go beyond those which have been in sevm:h— and eighth-

grade textbooks for years, and wguld in_c_lude very little of what was in-

gorporated idto textbooks at that level under the name of "modern" mathe- -

- matics in the 1960's -- e.g., sets, quantifiers, finite systems, other .

number bases, and structural pproperties.
. . o
Nf '
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‘:Cnnt'mt for all atudents

JC

| Total AT MT MA §P PR S8 - .
ALIOS 1.668 \ 1.308  1.731 _ 1.714 1.8% - 11554 1.771 . Bm
93.3Y  86.9%  95.4%  '96.4% 96.8%  91.1% - 88.5%
| 4.3% 6.5% . 2.8T  3.6% 0.00 %92  1.42 --j;
ALl 0.820 1.009 0.546  0.536 0.677  0.911 . 1.057 ‘
. 70.6%  79.4%  62.9% 60.7% 61.3%  75.0%  72.9% g
12.62 5.6%  22.2%  17.9% 16.13  9.0% 7.1% ;
ALL12 0.721 0,758  0.398 0.383 1.065 1.071  0.857 ,5,
© 70.8%. . 67.6%  62.1% 53.5% 83.8¢ 83.9% '80.9% |
| 18.22.  14.8%  27.8% 28.5% 13.0%  10.7%  12.8%
 AL107 O.644  0.436  0.467  0.607 0.806 0.768  1.086 o
63.2%  53.2%  61.7% 53.6% 61.3%  67.9% - 81.5% —
AL110 0.612  0.682 0.306  0.250 1.133 0.750 . 0.786°
64.4%  65.4%  57.4% 42.9% 80.0%  73.3%  68.6% .
22,1% . 19.6%  35.2% 35.7% 13.3% .12.5%  11,5%
' AL1Il  0.245  0.607 0.028  -0,143 0,161 0.339  0.143
) 52.8%  67.3%  49.1% 35.7% 45.2%  57.2%  42.9%
33.5%  22.4%  43.5%  50.0% 35.5%  30.32 7 30Q.02
AL11S 0.208  0.280 = 0.250  0.036 9.129 0.143  0.171
, 45.1% 54.2%  50.9% 39.2%  48.4% 447X v 45.7%
34,02 29.9% . 38.0% 39.3% 45.2%  32.1%  28.6% p
_ 46.6% 4128 51.0% . 42.8%  61.3%  39.2%  48.6%
* 39.1%2  37.4%  40.8%  46.4% 16.1%  46.%%  40.0%
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'Content for all students (continued) ~ | N
: ___Total - - AT MT JC MA s Py PR SB :
ALIOS -0.195 . -03370 =0.306 0,071 -0.032 -0.161 . 0.043 ' .
- 34.1% 27.8%  36.1%  46.5%  45.28  30.3% . 34.3% -
. | 46.9%  55.5%  52.82  35.7%  41.9% © 42.9%  34.2% p
N ‘ ' o , . - LX L P
y Af\ma -0.477  -0.299 -Q.741 -0.750 =0.516 =0.375 -0.306
25.5%  29.9%  20.4%  17.9%  25.9%  30.4%  25.7%
/. s8.6%  47.7%  70.4%  78.6% - 61.3%  55.4%  50.0%
] | g '
/ v . ¢ o
_ o PR C ' '
\ é
i
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' eantmt for ﬁeﬁcgn—ﬁound m-memmsgsume Kejcn ;msz
Rupondun:s idm:ifhd sh.‘.ch et a lul: of m:y admeod Aschnic I/ )

" topics they would include fcr ::hc general concgc-bmnd pcpuhtion. The )

ruponm ta this chm:c: of itens reveal ghz:p diffmncu Anong thc sam-

- ples. For cmple. the 'JC sample ranked 13 i:m on the negative side of

0, while the SP and MT samples had only 2 and 3 items, rumtivcl,y.

this negative area. , - RS .

* L

The folldwing topics raceived noderate luppo;t for inclusion 'fgam the

total umyle.

- w
-

118. Probabm:y functions (e.s.. p:ohabin:y r.heory) (78.72)
L31. Mathenmatical models (68. 32)

A

12&. 'rtigonometric functians a.nd thelt S.nverus (63.22)

i e

128. Expcnential and logarithmic functions (65 0z
116. !n:rix algebrq (e.s., linesr systm) (61.1%,
=117. Finite mathematics (e.s., cmbinatorics) (59.12)
However, support varied on these items. Only marginal suppo:: was, given

. %
to. item 128 by the JC sample and to item 117 by the MI and SP samples.

Little support was given to item 120 by the JC and MA samples. The MA and

TE samples gave moderately strong support to item 116.
Only minimal to weak support was given‘to six items. They were:

121. '{hea:y of equations (e.g8., fundamental :heorea. solvability)
52 32) A ?

122. Aulytic geometry (e.g., canic sections) (50.7:)

127. Sc@gu:u and series {55.82) . _
129. Apprexm:ing graphed data wi.th bes:-fi: poly-nmials (66\.42)
135. 'rrisongne:ric identities and equations (47.52)

133. Transformations applied to jraphing (62.2ﬂ

<<<<<

1
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SURIEEE Thets vas asssntially ao suppert for the remaining items:
3 o

S, 119, The system of cauplc: nuubc:s (nuppqr:od by 42.5%, cpposcd by ~ L
e A . e
B | : 1264, Categories of funesions (e.g., algebr:ic, nxpnn.ential2 trans- ‘ ;: 
o ' | cendantal) (:uppe::ed by 42.4%, oppasld by 40.72) RS e R
o | 132. Systems of npn-linegr gquaainns (supported by 37. 1:. epponed o Lf;
e | . .by 38.12) o | o o O

"134. 'Approximnting the roots to higher degree polynonial equ::ions -

(supported dby 37. 2:, opposed by 43.82) ) ) S

‘125, Introductory calculus (suppo::cd by 37. 5%, opyctnd by . 48. 3:) : f ‘o
126. Limits and con:inuity (supported by 31.22, oppasad by 51.5%2) |
130. Vectors ‘and yector spaces (supported by 28.32, cppnsed by 49 4:)

125. Algebraic strueuures (e.g.,,groups, rings. fields) (suppo::né by
o . 20 3z, oppased by £3.2%)

-
-~ .
. | 3
\ - ¢ ’ . M .
{
' K \ ;
. 1
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. . e
s L
; :
o )
i
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0
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45.9%

294,

‘e 5’
ce uciors
Total AT MT 3¢ MA SP TE PR -~ SB
AL11S  0.878 ‘ “0.828 0.595 0.714 1.102  1.050
' 78.7% 75.5¢  70.3%  78.5%  87.7% . 83.4%
| 13.6% 13.92. 24.3% 14.3% . 8.2 10.02
AL131  0.748 _ 0.545 0.676  0.893 1.0641  0.898 ~/
| 68.3% .___‘::; 57.87  67.5% +78.6%  83.6% ° 74.6%
13.21 . 17.“: 16¢2z 7.1: ‘. 4.1: ‘3.6:
AL120  0.639 0.926 ©0.081  0.393  0.837  0.350
63.2% 76,2 35.1% 39,32 7l.4% - S8.4%
23.0% 14.0¢ 37.8%  35.7% . 16.3%  31.6%
AL128  0.605 0.598  0.378  1.107  0.646  0.492
. 65.0% 64.8¢%  56.7%7  78.6%. .68.8% ', 61.1%:
_ - 21.82 24:6: - . 2106: 1?.7: lsosz s 23. ?z
AL117  0.561 0.311" *\\757  0.857  0.510 -0.850
' "59.1% 45.0% ; © 75.0%  57.1%  71.7%
. 19,62 25.5% 135% 1072 2443 1L7R
; q adh
AL16  0.542 0.413  0.270  0.928  0.531  0.800
. 61.0% 55.3%  54.0%  71.4% . 63.2%. 70.0%
AL121  0.361 - 0.648 =0.054 0.107 0,490 T 0.050
52.3% 61.58 . 40.5%  42.9%  57.2% 41.7%
28.0% 20.52  43.2%  32.2%  24.4%  35.0%
AL12Z 0,358 0.475 ~0.081  0.393 ,0.3g7  0.400
50.7% 53.2% . %35.1%  57.2% 46.9%  55.0%
25.3% 20.5% 32,2%  20.4%  23.3%
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ccn:nnt “for college-bound non-mathematics/science msjors (continued)

-

- ..

-

‘(.

SP

~

SB

- Total AT Mr Jc MA TE PR
AL127 0.3  ° 0.533 -0.135. 0.000 0.673  0.167
1 55.8% 59.8%  35.1% . 42.8%  75.5%  50.0%
- 28.7% 24,68  40.5%  46.4% © 14.3%  33.3%
AL1ZS 0.234 0.231  0.054 0.143  0.592  0.100
K 46.4% 42,17 45.9% 42,82 67.3%  40.0%
| 30.2% 28.9%  32.4%  35.7%  24.5%  33.4%
CAL135 0,159 0.492 -0.361 0.179  0.122 ~0,183
. . 47.5% 59.0%  25.0%  46.4%  49.0%  36.7%
37.0% 25.5  6L1X  A2.8%  36.720 43.42
L 42.2%. 45.9%  18.9%  32.2%  47.0%  50.0%
e 32.4% 28.7% © 40.5%  35.7%  30.6%  35.0%
ALLL9 0.044 0.205 -0.378 -0.071  0.265 =0.150
- "41.9% 36.9%  62.2%  46.5%  30.6%  46.7%
AL124  0.027 ' 0.131 -0.081 -0.321  0.163 =0.068
, 42,42 45.1%  37.8%  32.1%  42.8%  44.1%
= L]
AL132 ~0.003 0.221 -0.541 - -0.607  0.388 ~0.167
37.1% 45,9%  16.2%  10.74  53.1%  31.6%
38.1% 32.8%  59.4%  53.6%  22.4%  41.7%
_ALL34 -0,068 0.041 -0.459  0.071  0.020 - -0.183
| 37.2% 42.6%  21.6%  39.3% . 36.7%  35.0%
40.8% 37.7%  54.0%  35.7%  38.8%  43.3%
I 275



Content for college-bound non-uthcﬁs:ics/sciegcg, majors (continued)

J

B

2116

Total AT MT ' MA s TR PR SB
. ’ . *- .
~ AL125 -0.166 0.090 -0.676 =0.071  0.061 - -0.600
37.5% > “46.7%  16.2%  42.8%  48.0%  20.0%
48.3% 40.2%  62.1%  46.4%  42.92  61.72
*ALP26° -0.292 -0.058 -1.027 -0.464 ~ 0.061 --0.517
N\ 31.2% 38.8%  10.8%  25.0%  44.9%  20.0%
L 51052 43.8z ) 75.626 l 60.7: 600 92 5607:
‘AL130 -0.313 -0.149 -0.730 -0.357 =0.163 -0.432
28.3% 33.1%  18.9%  25.0¢  28.6%  25.4%
49:4% 44.7%  64.8%  57.1%  38.8%  54.2%-
AL123 -0.598 -0.689 -0.811 =0.786 . -0.286 ~-0.450
20.3%2 16.4%  18.9%  10.7%  28.6%  26.7%
63.2% 63.92  78.4%  71.4%  51.0%  58.3%
. 4
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I:lns in this. elusrer may be interprered as at indication of which | . vﬂ
prepesed tesehing resources the samples would prefer to have for teaching |
algebre. Perhaps the most surprising thing about the pattern of responses
is the clear agreement on the high-ranked resources and the sharp disagree-
ment on the low-ranked ones. All samples tended to agree on the usefulness d
of four of the resources: . | |

\\\. ‘;ﬁs. Beekle:s of algebraic epplieerians to eentenperary problems (89 32
| 149. Masters of worksheets and ae:iviries (85. 1z)

150. Physical materials and equipment for laboratory experiments
(76.3%)

£

152. Booklets of games and reereatienal'aetivities :har can be ana-
lyzed algebraically (81.2%)

There was moderate support for two techneiogieal resources: . - . 7

147. ‘Individual study carrels equipped with computer assisted instruc-
tion terminals and videotape cartridge players (71.6%)

'y .- . 151. Personal computers for every two students (64.2%7)
" The JC and MA samples wanted one resource more than the AT and MT
samples did:

" 155. Computer-driven graphing and plotting equipment (53.9%)

) The pattern reversed on the three lowest-ranked items. The AT and MI .
R samples wanted these items much more than the JC and MA samples did:
- © 154. Materials with minimal reading requirements (49.12)

146. Calculators that can display the equation of a line given the
) coordinates of two points (51.1%)

153. Calculators that will display the roots of a linear or quadrat-
'dc equation when the coefficients are input (41.2%)

Qv I
-
{




- 28.12 14.82

27.0%

4

o 4
Resources ' v
_ _ Totsl AT MT 3c MA SP PR SB
ALL48  1.369 1.178  1.435  1.506  1.464
89.3%  85.327  91.37  96.9%  85.72
2.22 4.3% 1.72.  0.0% 0.0%
AL149  1.219 1.358 1,339  0.879  0.630
85.1% 89.5%  89.6%  72.7%  66.6% -
6.3% . 4.3%  5.2% 3.08  22.2%
AL150 ° 0.948 ..~$.1sa 0.896 0.606  0.857
76.3%  84.1%7 76.6%  63.7%  64.2%
10.4% ‘8.5  10.5%  18.2% 7.2%
ALI1S2 0.923  0.979  0.896  0.933  0.821
81.2% 84.28  78.3%  84.87  78.5%
9.6¢ - 9.5%  11.8% 3.0 - 10.72
AL147 0.786 0.705 0.791  1.000  0.786
‘ 71.6% 67.4% 72.2% 81.8% 71.4%
| 15.5% 19.02 15.72 . 9.1%  10.7%
ALISI 0.661  0.611  0.652  O0.758  0.750
64.2% 61.1%  65.2%7 - 69.7% . 64.3%.
17.4% 16.82  18.3% 9.1%. . 25.0%
AL1SS 0.343  0.021  0.400 0.667  0.821
53.9% - 37.9%  S57.4%  69.7%  75.0%
23.6% 30.5% ©22.6%  15.1%  14.3%
AL156 0273 0.789  0.235 =0.515 ~0.393
49.1%  67.4% - 47.0%  -30.3%  17.8% .
54.5%  46.4% |

N ?;m. f,
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‘Resources (continued) |

«~

239

Total AT MT JC MA SP TE PR SB
ALL46 © 0.181  0.319  0.357 -0.636 - -0.036
| 51.17  54.3% . S8.3%  24.2%  42.B%

31.1%  22.3%  26.9%  63.7% 39.3%
AL1S3 0.044 - 0.064 * 0.278 =0.333 . -0.536

41.2%  39.3%  53.0%  27.3%  14.2%

33.0¢  31.9% . 25.28  45.5%  53.5%

§
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" Methods (AL4)
The order of suppc + for naterials that stress pa::ieular teaehins

- st:a:esies for algehra is eeaen:ially the same for all sanples._ There is,

‘however, some discrepancy in the s:rensth ef suppert or non-support.

’ Strong suppor: was given teameterials that eee.preblems arising in the so-

cial or natural eeienees (item 156, 87.6%), that include student wnrksheets )

. for drill and practice (item 157, 81.5%), or that infer algebraic ileas
from senerai patterns of arithmetic (item 158, 78.7%). The use of sennat~
" ric models, simple meeeines, and other applications (igz;,IEZ) received
nnde;atelyre:rang suppert (67.62),'whileAehe use of eiegetive sequences
(item 161, 58.42) and laboratory investigations (itemll&ﬂ, 55.2%) received
slightly less support. . | “.‘ ‘ ’

| Little support was given to the remaining items. \ghe use of computing
devices (item 159, 45.92) received marginal support at best. Thc samples.
would also not support devcting more than . soz cf inst:ue:ienal time. ta
individual study materials ({tem 164, 36.6%) or to inttodud%ng ideas through

long=-term, realistic student prejeets (item 163, 39.1Z2)." Finally, msteri-

als designed with the expectation that students would :ead formal presen:a-§

tions of basic algebraic ideas before classroom activities are devoted to

these ideas - (item 165) was supported by 27.1% and rejected by 49.2%.

2in

'L';.
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Total , AT Mr  Jc  MA Sp_. T PR S8
ALs6 1.2567  L.079  1.351 1,485 1.3l
. 87.6%  81.4%_ 90.0%  90.9%  94.3% .
| 2.22 2,98  1,8% 0.02 = 2.9%
ALIS7 1,221 1.225 1.342  1.000  1.029

81.52  8l.4%7  85.62  72.7%  77.1% | o o
3.6% 4.9%  1.82 3.0t  5.7% R , o

ALLSS  1.053 0,980 1.180 1.001 0.8 o \\\;];
- 78.7%  77.5% . 82.8%  78.8% . 6€8.5% . LN
ALI62 0.719  0.843  0.613 - 0.545 ,0.857 o \
67.6% 73.6%  63.1%  57.6%  74.3% ) L .
ALI6L 0.594  0.676  0.559  0.576 - 0.486 L o
58.4%  '58.8%  56.7%  66.7%  54.2% . A SO
12.4% 6,9  13.52  21.28  17.1% ‘
ALIEO  0.436  0.725 0.342 0.152  0.314
.. . 55.2% . 66.7%  49.5%  45.5%  4B.6%
| 20.62  13.8%  23.4% 36,47 | 17.1%
ALS9  0.270 0461  0.243  G.121 -0.057
77 45.9%.  54.9% _ 44.1% . 45.4% | 25.8% I
. 22.4% 1572 22,58 33.3%7  3L.52 ‘- R
¢ ‘ : . N , ’ .
ALIS3  0.116  0.333° -0.009 = 0.152 -0.171

- 39,1%  45.1% 36,01  51.5%\ 20.0%

A
AN
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:Methods (continued)

Total AT

MT

@“".

-~ Jc  MA

SP

&

ka0

AL164 0.018 ~-0.010
. - 36.6% - 36.2%
37.7%  * 40.2%

- AL165 -0.321 ~0.495

27.1% 16.8%
49.22 53.52

o

0.009

36.92
40.5%

=0.,215

133.3%

45.92

0.212 -0.057
36.42 37.12

18.22 40.0% -

-0.333  =0.143

27.3% 37.1%
42.42 54.2%

i
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Respondents were asked to reee; to ten statements conceraing the

" placing of aigebra at different points in the curriculum or effering ’

:peeial programs for-special groups of. s:udents. The samples indieqted S
anda:a:ely s:rons ag:eemen: with the following s:atenen:s, uith enly the

MA sumple showins metginal suppuzt for item 168:

168. A special algebra course for vocational students should be - e
- offered. (70.2%2) o -

172. Different algebra courses should be offered for students ui:h
' éiffe:ent interests. and abilities., (70.0%)

The MA sample agreed strangly (80.6%) with itemn 166, but othe: .

- &

samples disagreed:

L~

166. Every student graduating from high school should be required
to take a8 full-year algebra course. (suppa::ed by 41.62, op-~
posed by 54.6%)

. This statement was also given to the lay samples, as item 777. They also
disagreed with the item, with the strongest disagreement eaming from the
PR sample. \ |
" There was very little support fer the remsining items, with ‘digagree~
ment increasins Most dramatic is ggk oppesition to item 175.
170. The theme for elgebra courses should be funetions. (supported ';'
. by 35.1%, opposed by 54. 62) : ‘

@

- 173.. By 1990, the skills and concepts cf the :raditianal beginning
. algebra course of the 1870's should be acquired before students
' enter ninth grade. (supported by 32.3%, oppesed by 50.5%)

171. Algebra should be combined with geometry and other mathemati-.
‘ cal areas instead of being taught in separate courses. (sup~- ..

ported by 28. 1:, epposed by 53.2%) , gﬁﬁp.
!Algebra sheuld be scggsadeiszessa_zegrs beiere taking gacourse ' e
in geometry. )sx@perted by 20.1%2, opp&"sed Mm . s

For manyfctudente, a “his:erical and eul:u:sl mathematics" ,
¢éoursge ‘should be substituted for algebra. (supperted by 189. 62,

. gpposed by 62.2%) » y

Y
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Their :m:ians were vety similar to those of the c:he: mpha. .

174.
175.
E

msonmy:hmldmthmmmmugﬁﬁmunay

Formal work with algebra shauld ﬁe d:appnd from the achool cur~
. lems. (supported by 3.2%, opposed by 94.62)
One of :hue items, 171, was also given to hy sanples (as itm 744).

level. (supported by 18, 32, oppoud by 71. 12)

riculum since it bears so little relation to raal world prob-

L] o i
\L‘

e .

REMEN
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. o g |
Who/Time )
Total AT MT Jc MA SP. __TE PR SB_
ALISS 0.727  1.000 0.712  0.429 0.139  0.667  0.892
© 70.2% 74,3%  71.2%  62.9% 50.0% , 70.6% ' 76.92 \
. 17.82 7.9 15.0%  34.32 . 27.8%  18.7% °15.4% .
AL72 0.709 0723  0.636  0.600 ~ 0.389  1.000  0.738 ”
70.0%  70.3%  68.1%  65.8%  63.9%  77.02  70.7%
20,82 18.8%  22.8%  25.8%_ 27.8%  13.6%  21.52
'AL170 0.027  0.030° ©0.031 -0.114 -0.306  0.236 -0.946
35.1%  26.0%  33.6% -~ 34.3%  30.5%  48.6%  40.0%
33.9%  29.0%  30¢6%  42.9%8. 55.6%  30.6%  35.4% ‘
ALLES -0.126 - -0.260 0,288 0.620  1.083 -0.840 0.169
41.6%  38.0% 37.2%  54.3%  BO0.6% 24,0 47.7%
54.6%  58.0%  59.8%  34.3%  19.5%  74.7%  46.2% . ‘
777 -0.544 | -0.648 0,307 <-0.226
p 25.9% - 22,7%  35.2% _ 32,6%
| 64.6% \, 69.0¢  52.2% ~ 55.1%
LALITB -0.223 . 0.069 =0.12i =0.143 , ~0.083 =0.716 =0.446 ' o
" 32.3% ° 46.63  32.62  34.3% 36,12 14,9 26.22
50.5%  43.6%  43.2%  S1.4%  47.3% __66.22  60.0% |
ALLZL -0.364  =0.420 -0.568 =0.257. -0.361 =0.230 - -0.077 R
| 28.1% . 30.0%  25.02  31.5%  27.8%  23.0¢  35.4% |
53 L] 2: i 57 . oz 62 L 9: 48 [ Sz . 55 . 5z 43 o2z s 40: Oz N .
766 -0.418 ~0.310 =0.570 =0.511
22,2% 24.4%  20.4%  17.8%
_55, 22 . - 50.0% 62.4%  53.4%
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‘Who/Time {continued) - S
= Topal AT Mp _Jc _MA s} TE PR SE P
ALI67 -0.567 . -0.248 =0.580 0,200 -0.639 -0.893 =0.813
20.1% 25.7%  18.3%  34.3% ' 19.4%  14.7% - 13.82 %
¢ 66,82 S1.5%  65.73 57.1%  72.28  74.62  72.32
ALIES -0.640  -0.207 =0.750 =0.600 --1.167 =0.507 .-0.831 .
19.62  25.7%  20.4%  22.9%  5.6%  21.3%  12.3%
| 62-22 48:5: 65.13 .f' v 60.0: 86-1: ) 58072 ) 6903z ’
ALI74 -0.727  -0.696 =-0.841" -0.825 -0.444 =-0.568 -0.831
18.1% 1472 17.5%  17.1% 22,22  25.7% - 13.9%
© 71.1% 66.7%  75.7%  74.3%  63.9%  70.3%  72.3%
AL7S -1.685  -1.275 -1.855 ~-1.714 -1,972 -1.773- -1.708 .
. 3.2% 9.8% 0.8% 2.9% 0.0% 2.6% 0.0% |
& 94.6%  83.3%  98.4%  97.1% 100,02  97.32  96.5%
S~



. : | . L .
Calculators gp.z.s} R I
~ Only one use af calculators in algebra was s:rmgly supporud-
R 183." Checking ansvers (92.5:) S
. © Pour other uses Teceived mode:s:e.ly strong support..' ' | LR
o " 185. Working with lm:s of sequences (76.31) . | ’ T | %
* j\ 18l Demonstrating that (a +%b) -;2 + b2 for several specific | T
v;luu of a and b (70. 12 , '
177, Makigg & graph from s given equation (53 1:)
'3,86. Sinplifying expressions. com.aining ir:ation&l ‘numbers (62 23) _
| ~ .Four of the rmining items received weak snpparc' - o " E ‘*:
'“ Y - Finding the value of d when d = 152: ,if g = 32 tnd t = 5°(54. 92) l“l
?:”'\F . 182. So‘ving systems of- 1inear equations (Slc 12) o )
' 178. Finding the solution of an equ:£m<(56 8%) . o '-
S 180. Working slgebra work problem: {50. % . I s
f ” | &uuuyf. opposition was slightly stronger thm suppo:t on one item: o L
. . . “, 176. Tsaking an algebra test (suppcned by 46.2%, epposed by lcS 9%)
R e L | . y
;f . \ /
. R B N .
. ¢ >
. ! & e .
- 2h7 e
“ . . ' s [t




‘ o ¥
. galeulators ) ) 4
Totsl AT wr ¢ M SR TE PR S8
ALIS3  1.619  1.778  1.582  1.545  1.400 , v 3
¢2.5% - 96.7%  $2.7%  90.9%  82.9% . : ;
o 2.6% 0.02 2.7%. . 6.1% 5.7% K
| . 5/ ‘ . N o ’ ) : \\
- AL18S 1011 (1033 0.927 1,061  1..71 -
. 74.3%  ..66.6%  74.5%  81.8% 85.7%
11.92 4,42  17.3%  15.2%  11.5% 3
~ AL181  0.907 1.144 c§791 1.000 0.571 \ _
" 70.1%  75.6% 68,25  75.7%  57.1% ' '
21.2% 12.2%  23.7% - 24.3%  34.3% . ;
¢ A ‘ ‘ ' ‘ N -
ALL7? . 0.567 0.578 0.291  0.939 ‘L.o8% =
: © 63.1%  62.2%. 55.5%  72.8%7  80.0%
29.5%  23.3% 40.9%  21.2%  17.12
ALIS4 0.509 1,000 0.327  0.242  0.086
62.2% 73.07  60.0% . 54.5%2  48.6% )
31.97  18.0%  37.3%  39.4% . 42.9%
AL179 0.418  0.500 0.373 0,515  0.257
 54.9% 53.4% - 56.4%  60.7%  48.6%
‘34.7%  27.7%  37.2%  36.4%  42.9% v~
AL182 0.276  0.456  0.009  0.303  0.629
‘ © 54.1%  55.6%° 47.3% ., 57.6%  68.6% -
35.8%  30.0%  41.8%  39.4%  28.62
| ALL78  0.220  0.278 -0.091 . 0.606+  0.686_ ,
) 54.8% 'S4.t%  66.5% . 69.7%  74.3%
36.2%  32.2%  48.2%°  24.3% . 20.0%
| : - S #
: ', 218
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,Mjguigplnters (continued)

Total

AT

L4

- MT

JC

MA

sP

PR

SB

50.92
- 380 9:

- AL176 #0.131
46.2%

Y

0.169

48.9%

0.422

“54.5
3.1

'0.056

51.1%
40.0%

0.600

47.7% -

42,22
-0- 365

- 40.0%

57.3%

0.424

66.72 "

33.32

0.273
- 60.6%

36.42

-0.200

37.1%
54.3%

=0.314

400 Gz ’-
$7.1% .

TB
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~ @ Strong :upport (over 86:) wag given to Eou: goals for teaching al-
s

gchra, ;hese conce:ned applying msthematics, builéing'backgrcund fer

taking more ua:hema:ics, gaining vocational ski;&s, and preparing

for college. The remasining goals were accepted by over 601, except
for Yassuring adequa:e scientific manpower", suppor:ed by only &442.

‘Suppor: was stransest (above 702) for including four of 15 alsebraic "_
stopicg in the elementary school cur:iculug.a solving nunber sen:enees;
making generalizations about number paeterns, writing equa:ions to .

' aolve word problems, and inequalities. . .
‘The samples did not support includfng fau; of the 15 algebraic top~

:i;s in the eleﬁentary school curriculum, including fini:é systems,

set nnta:ion, and computer programming.

Strong support {(above 80%) was given to including four of .ten alge— !
‘braic :opics in the curriculum for all students: signed numbers,

' linear equations, writing equations to 501ve.wo:d problems,‘and.ex«
ponents, From a second setiof,ted topics, s:rong'supper: (932) was

given only to evaluating formulas. | v 

The s:mples did not su;;por: tedching all students the following al-
'gebfaic topics: sequences and series, fini:é systems, set notation,

and systems of equatioms. Onm the seécnd set of ten topics, éomputer
prosramming and proving'glgebraic generalizations were not su#ported.

. The list of algeb;aic topics to be taught to all students“wauld not go
_beyond those topics thch have been in gra&es 7 and 8 textbooks for years.
For college-bound students not majoring in mathematics or .science, |

six topics were given moderate support (59%—792): §robab111:y fune-




reor

DA

ticas, mathematical models, exponential and logarithmic functions,

trigonometric functions, matrix algebra, and finite mathematics.

@ Support ih stzongest {above '7523. for having four rescurces gvgu{-

able for teaching algebra: booklets with application problems, |

‘masters of worksheets and activities, booklets of games and activi-

ties, and physical materials and. equipmmt for laboratory experiments.

. Suppa:: wag strong (above 752) for hsving instrue:ional matcrials for

algebra that emphasize problems arisi.ng in the :ochl or natu:ﬂ.
aciences, worksheets for drill and practice, and infming algebraic
ideas from arithmetic pat:erns. ‘

@ Only two items about the type of algebra course to be offered re-
e.ekéd support (at the 70% level); favored were a special algebra -

course for vocational students and different co;xrse.s £orh students
with diffetent interests and abilities. | |

e ‘rot.ally rejected was the idea that formal work with algebra shnuld -

be d:opped from t.he cutriculum.

'0 Using calculators for checkiag answers was :he an.ly use s:rengly sup-

]

ported. .

@ Using calculators when taking an algebra test was accepted and re-

jected by almost equal percentages.

Y AV
AN
\ pea

T
%
e
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‘1n their percep:ion of the goals of gecmetry ia the schnal cu:riculum.

G e D el L e e e
213 ‘ :
3 ‘ "
.

Genq;ggz - . .

- .

The survey samples did not depart markedly from traditional patterns

Although all listed goals received at 1east minimal suppcrt,‘the fcllewing

Q

L

four goals received strong suppor:*‘ 7 . .

303.

- 300.

305.

301.

' Moderate support was given to one goal:

-299..

\\xhe remaining five goals reee;ved minimal support:

.302.

" .297.

298.
gse;

1

To develep logical :hinking abilities (94.0%)

D)
S
_—4

To develap Spa:ial {intuit{ons about. the real world (89r82)

To acquire the kncwledge needed’ for study of nore mathematics
(84.8%)

To leara to fead aa4 id:erpre:_mathema:icai arguments_(sz.zz)

' To learn- to make proofs-(65.7%)

To practice arithmetic and aigebraic skills (60. 62)
304.

To develop skills and knowledge needed by :he consumer (58. sz)
To develop joh-oriented skills (58. IZ) ‘_ Yo
To apprecia:e hisco:ical and cultural development (54. 12)

To mntiva:e students who dislike camputa:inn (52 0Z) ' :ff;

Férhaps‘it is wcrth ncting that job-orien:ed!consumer-oziented goéIS.f

appear\somewhat lower in the rank order here than in :he listiag of goals

for al*ebra, while logical thinking abilities are at the top of the ge-

ome:ryilis;. This is possibly a reflection of the historical role geome-

try h31 held in the curriculum.

|
J

s
-

TS PV (R ST IN

B I T T ST R SIS -y
TS Y Rt SR G N R L AP Y

5
N
“ty
A



".:.'1"

L g A R YT e e Bt
PR A S 5 -
N . Al AICEEEIT Y P Tl . N .
i . s -

BRI LR S
i Goals
| Total AT MT Jc “MA_ __ sP 18 PR SB
@303 1.517  1.586  1.556  1.446  1.63¢  1.493 1.3
o 94.0% 94.4%7 . 97.5%¢  91.7%  57.6% . 92.02 ~ 83.0%
- S 0.7% T 1.1% 0.9% .04 0.0z 0.0z  1.62
@300 . 1.315  1.270 1,205 1.083 1L.146  1.573 T 1516
'~ ..89.8%x  8s8.7x 87.2%  77.8%  82.9% 100.02  95.4% .
L2880 - 4l52, 3.42 8.3% 2.4% 0.02 _:0.0%
GM305 1.150  1.057 - 1.214  1.44b 9.975""1.1so U 1.096
: h 84:8: 31.82 { 88012 95.53 75‘6: 8606%’[ 81-3:
4.1: 3.42 403z 0002 . : 9.7: e 4.02 . 3ou
M0l 1.107  0.821  1.222  0.972 1,244 1.040  1.219
82.2%.  69.6%  88.1%  B3.3%3. 82.9%  78.7%  92.2%
5.22 6.7%  2.6% 8.3%  _2.4%  10.7%°  1.6%
M299  0.674 0.506 0.813 ~°0.528  0.561  0.676  0.797
“‘ 65.7% 55.1%  69.9%  63.9% ~ 61.0%  66.2%  76.6%
15.7%  20.3% 11,22 19.5%  29.3%2  14.9%. - 7.2 .
loM304 0.623 . 0.966 ©0.427  0.611 0,463  0.733 - 0.484 o
‘ 58.8%  73.1%  48.7%  61.1%  56.1% _65.4Z ' 50.0%
12.52 ‘9.02 18002 16.7: 12q2z 9‘3%,, . 9.55 i
GM302  0.610 0.932  0.590 . 0.417  0.439 - 0.560  0.484
60.6% J2.7¢  60.7%  52,8% .51.2% .-6Li4% . 53.1%
11.6% 9.1%  11.2% 18,52  12.2% | 9042  14.0%°
5M297 0,583 0.955  0.496  0.417 0.390  0.680  0.328
©  S58,1% 76.4%  54.7%  47.3% . 48.8%  65.3%  42.2%
12.3: : 5‘6: 1701z 22.2: ) 1407z '6.7z‘ 12.5! o

L2
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_ Goals (continued)

Total

SP

YIRS
i -

qu9s

o296

0.479
54.12

'12.6%
0.411

52.0%

'20.22

0.427
53.0%

16.32

0.145

41.92
28.22

0.250  0.537
38.9% . 56.1%

~13.92  9.82
w2 :

‘0.500  0.073

55.6%  48.8%
19.52  26.42

© 0.493

54.7%
12.0%

0.520 -

54.6%
16.0%2

0.859

- 73.5%2
3.22 .

0.484
.33.1%

18.82

PR S8
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NN -
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. Content fer Elemeatazy Schnol Stuﬁengk QGHIEz %E
‘ Rnspondents were asked their pereeptien as to whether each of a list §
of fifteen geometric topics shnuld.be included in the elementary school L ; -éé
eur:iculum. Ciearly the three aamples surveyed would suppa:: a b:oader . | ‘$f€
‘}callec:ion of geometric topies than curren:ly seem to he inclnded in the
- elementary school ‘curriculu‘n. Topics strongly supported by all samples

258. ?rope::ies of criangles and ree:angle& (91 sz)

260. ?axallel and perpendicular iines (93. 72)
— . 264, Gecmetry of symetry (81.5%)

255. Similar figures (magnificaticn and reductian)'CBD.SZ)

aeuswhat more maderately but still clearly suppor:ed were:

263. Properties of circles (77. BZ)

- - 265. Coordinate geometry (associgting numbe:;gairs with éoints) _ s
- (71.22) o7 . | .

. . 254. Constructions with a straightedge and compass (69.2Z)

256. Congruence by transformations (slides, flips, and turns with ,
movement of figures to match) (67. 12) ‘ “ . -

259, 'Three-dimensional geome:ry (61.52) .
It is of interest to note that the AT sample was far less positive about
1:ems 256 and 259 than abou: previous items.
“ For_g nunber of items the :espansgﬁ_gere equivoc#lf-abcut as many
pergons failed to support the iﬁém as supported it:
251. Geometry of distance and direction (ﬁec:ar_geamet:y) (47.0%)
251, Geometry of tesselations (tiling) (38.7%) o
(262.3iCQagruent (matching) figures by the methods of Euclid (38 72)
-~ 261, Geometry on & sphere (globe) (37.6%)

e o o : 253. The geame&ri o éhadoys (projective geometry) (32.0%)

e
.....

) 2°
me o . 29
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The only iten wi:h strong appo:iticn :o Muuinn m

e

o 257. ’I.egicsl reasoning principiu iacluding axions and proof (sup-
S - ported by 23. ez, opposed by 58. &%) . _
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Total

AT

 f;conten:'fc:“dlementarz school atuéeﬁts

7 GM258

<

GMESO

e ——g3z 2232

“.;Guzsa

GM255

G263

GM265

cnzsa’"

1.419

91.5%

“el{. '
1.311

1.304
89.1%

1.239

MT

5.5%

4.6%

81.5%

g.1%
1.009
80.6%

8.6%
0.973
77.9%
10.8%
0.806

. 71.2%
112.6%

- 69.2%

16 32

\4*4 Y

B cuzsa 0.743

-67.1%
16.7%

0.774

0.815

72.8%
12.0%

0.857

. 72.6%

12.1%

0.826
72.92

15.22

0.848

75.0%

+11.9%

0.912
73.7%

. 11.02

0.587.. -

59.82
19.62

JC

KN
%

HA SP TE

1.525  1.479
94.9% ' 91.6%
3.43  2.8%
1.305  1.408

| 94.9%  94.4%
5.1%, 4.2

1.119  1.268°

- 86.5% 8. 8%

10.22  4.2%.

1.085  1.141
84.7%  87.3%

. 8.5% 4,22

0 v.l017 1127 ¢

\i‘ - 79.7% 83.12
X\ ' 11.5: N 4.2%

o 47.9% 60.52

IL‘SI 16.1%

0.644",

23.72 . 16.9%
0.661 1.014

' 66.1% © 77.5%

22,02 8.42

66.13“\5x66 22l
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Content for clmnuy':ehml'aﬁudg\nu (cén;ingad) -

| A .
Total AT MT 3¢ MA SP. TR
@M259° 0.579 +  0.341 o " 0.695  0.845
. 61.5% 55.08 - 66.1%  66.2%
2137 28.62 o a 18.62 . 14.1%
GM252 -70.181 - 0.141 . 0.017  0.371
47.0%  42.4% 44.1%  55.8%
GM251 ©0.159  ~0.022 | 0.220  0.338
38.7% 30.0% | 44.1%  45.1%
30-0z 3405z . ) 30-5: '23092
@262 0.045  0.261 . .  -0.305  0.056
- 38.7% ' . 44,68 o . 30,5%  38.1%°
33.87 .19.52 = $52.5% - 3672
Q261 -0.008  0.154. - . -0.288  0.014
. 37.6% 46.2%. - - 27.1% 35.22
| 39.4%  35.2% . | 50.92  35.2%
GM253 -0.068  =0.043 . -0.102  =0.070
32.0% 30,48 ~ 35.6% 31.0%
.35.6%  34.8% o 33.87 38.0%
eMz57 -0.577 - -0,141 . T 20,797 =D.958
23.0¢  37.0%° — | 17.02  9.8%

"
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. Contant for All Students gsmzs—x, QMIFS-2) -~ .
| fwo lists, ome of ten and one of five items, asking respanden:s to
"1den:.fy geometric tepics :hit should or should not be included in :he
secondary sehouk for all students befcre graduation, were ineluded on
different fcgpg of thg.survey instruments, The data are cembined into
8 single lis:?fo: easier reference,’wi:h the i:ems from the shog:e: *
clustcr iden:ified by *. |
Three tosics received g:rcng support ftom the combined samplesz
272. ‘Properties of triangles and :ectangles (94.02)

%276. Properties of circles (83.92)

269. Similar fisu:es (magnification and :eduction) (85.3%)
Support from the AT sample was lower for items 276 and 269 than that of
other samples. S o ' ‘

sz:‘o:he: 1ﬁems(received moderately s::oﬁg support:

®277. Coordinate geamecry (asséciating number pairs wich poinis)
(75. 0!) ‘ : ‘

1270, Congruence by transformaticns (moving figures to match) or
reflection (66.32) _ Vo

275. Congruent (matching) figures by the methods of Euclid (63.2%)
273. Three-dimensional geemecry (62.2%) | .
271. Llogical reasaning principles including axicms and p:ocfs (61. 12)'
267. Geame:ry of distance and direction (vector geometry) (60.1%2)
Fo: the last five items, the AT sample again gave a cempa:stively low level
of support, wilh the SP sample ‘also low on four of :he itcms (270, 275, 271,
1. _ o

. Mixed support was given ta one item and there was clear opposition

to five ;:ems:

2

229




uvﬁ 37@.

*280.

%278,

%*279.

' 266.

by 564.42) -

Geomatry of the :yhm (:10&.) {supportad ‘s.sz appcnd
by 30.78) by "

. The' gecumetry of shadows - (projte:ivc gnmtry) (!upporud by
. 34.3%, n@u& by 42. 82)

m—mm:m gm::m (auppax:od by 16.2%, oppcud by 57.1:)

1

‘Finite geometries (e.g., nine.paia: geomatry) tluppo:ud by
10.5:, Opw’& hy 66-5:’ ‘ ) o

Symbolic logic and tm:h tables (mppnrtad by 31.0:, eppnné

&

ggog;;:ry of :unh:imu (:nins) (mppo:r.nd by 26.92, uppand B

s
I
°
-
-
.
g
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v
)
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' Content for all students e o gm
. " e e & - ";;’
Total AT e Jc  Ma sp T8 RSB ®T
[ . . ) . .
C@i2z2 15097 1.261  1.579  1.526  1.545  1.576 - 1.656
64.02  84.3%  97.2% 100.0% \ 90.9%  96.6% 96,72
3.62°  8.4%  2.82° 0.0 613 1,787  1.62
. I » \-A . . .
GM276% 1.210  1.000 1.148  1.375  1.462  1.283  1.262
| . 83.9%  75.0%  83.4%  87.5%  87.1%  8B.0% .'88.62
9.28 1552 1112 7.5% 0 2.6 5.2% . 6.62
@269 1.155  0.690 1,085 1,395  1.455  1.375  1.393
. 85.3% . 65.5%  85.8%  97.3%  90.9%7  95.0¢  91.8%
7.9% 17.9%  8.5% 2.6 3.08  3.4%  3.3%
eM277% 0.905  ©0.821  0.657 ‘1.100 1.256 0.780  1.230 .
" 75,04  75.0% . 67.6%  80.0%  79.5%  71.22  85.2%
, 16.1% . 15.52 23,22 12,5% ° 7.72. 042 | 8.2,
0.688  0.464  ©0.664 0.658  0.879  0.649  1.000 o
66.3%  S58,3%  67.3%  65.7%  72.7%  59.6%  78.7% -
0.60¢  0.286  0.433  0.605  0.727  0.793  1.082 .
“62.2%  51.2%  55.1%  63.22  72.7%  69.02 ' 77.1% o
0.587 0,289 0.766  0.737 ' 0.636  0.379  0.754 -
o 63.2%  S1.82  70.1%  71.0%  66.6%  51.8%  70.5% g Y
. 22.4% 31,33 18.7% 21,08 . 27.3%  22.4%  14.8% CoTE
271 0.543  0.34¢5  0.785  0.553  0.939 % 0.186  0.517 |/ :
61.1%  54.7% 71,01  60.5%  75.8%  45.7%' - 60.0% / :
| 28.1%  32.13  19.6%  31.62  15.28° 42.4%3  28.32 : N
\) ‘ ‘ o i . X R ‘ :“:i
. ) 2 3 l B



Content for all students (continued). -
| _Total T AT . Mr Jc ¥A SP TE PR___SB . BT _
(U267 0.483  0.417 0.528  0.595° 0.909 . 0.241  0.426 , -
- 60.12°  54.7% 62,32  67.5% . 75.7%  51.72 ~ 59.0% :
25.3%  27.4%  21.7% 243 6.0  34.5%  31.12 _ B
Q276 0.197 U 0.026 - 0.121  0.237  0.545  0.276  0.279 N .
45.9% . 45.2%  42.1%  42.1% . 57.6%  -50.0% 45.§ ) )
. 30,78 39.3%  32.7%  28.9% 12,28 323%  2%. Co
Q68 -0.156  -0.120 . -0.368  -0.132 --0.152 0,000  0.000 o
" 34,3z 33.7%  28.3%  31.6%  30.3%  44.9%  39.3%
QU266 -0.365  -0.369 ~-0.467 =~0.526 <0.667 =0,362 - 0,082 .
o 26.9% 21,58 23.4%  13.2%  18,2%  29.3%  39.4% .
N 0 50.3%  4B.8Y  52.33  S57.9%  63.62  53.4%  34.4% ;
| @@7S* -0.369  -0.216 -0.481 -0.100 -0.103 =-0.586 =-0.525 o
| 31.0% - 33.3%  26.8%  42.5%  43.6% 24,21 - 26.2% A AP
. 5&.4: ‘ 46.5: 5704% &705z t 430 Gz‘ 53.8z 6203:
. GM278% -0.817 ' =-0.458 -0.954 =-0.825 1156 -0.931 =0.738
s 10.6%  13.2% 7.5% 7.5%  S.1%  13.8%  14.8% | o
66.6%  44.6%  74.1% . 70.0%  76.9% - 74.2%  67.28 o
' GM280% -0.825  -0.627 _ ~1.111 ~0,700 = -0.923 -0.845 =0.590
16.2%  18.1%  6.5%. 25.0% 15.4%  17.2%  24.6%
67.1%  S1.8%  79.7%  65.02 66.7%  72.5%2  62.3% .
v ’
. 2372
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- go tent for College-Bound Nan-Ha:ham:ties[Seience'ijors gcuzsz | . . .
The s&nples survayed would apparcn:ly includg few advanced geameggic

topics in the eu::iculun for the eollege—baund s:u&ent who will nat be a

,‘ . acinnci or. na:hnn&:ics major.. Only two items teceived quera:ely strong

-

]

support: | o S o ' .
283. Coordimate (analytic) geomn-y‘ (77.6%)
- 282. . Straigh:edge aud canpass«constructions (77.72)

[

e Minimal suppor: was given te feur addi:icnal tapics.

i

Z?i‘?" .7 287. A variety cf proof formxts (58.12)
| | . 295;, Solid geometry (57.8%2)
~ 284. Symbolic logic and work with truth tables (51.4%)
281. Locus theorems (49.9%)
Sppportdfor :wav:apics.was equivocal:- ‘
285. Vectors (supported by 44.0%, opposed by 36.32)
252, Genmetry of the sphere (supported by 39.92, cpposed by 34 12)
For tée temaining seven items, :hose favoring nan-inclusien outnumheted
. those favoring inclusion:
286. Transformaticnal geometry (supported by 29.9%, opposed by 4N8Z)
 288. Non-Euclidean geometry (supported by 29.82, opposed by 47.1

295. Study of axiomatic s:ructures (supported by 29.7%, opposed by
‘41.32) 7 /

— 294. se:mk theory {sappo:eedJoy 24.1%,-opposed- 343 —

S 290. Finite geome:ries (supported by 23.1%, opposed by 49.22)
291. Projec:ive geometry (supported by gl 0%, opposad by 53. 22) .

289. Transformd:ians by.matrices (supgnrted by 20.0%, opposed by
58.3%)

£




-

e=ho

-

SNSRI X ‘rl- T

wt

ﬁennten: for. colleg ung thematics/science majors
Total AT _ MT  -Jc WA S ___TE PR SB
G283 1.010 6.821  0.882 , 0.950  1.071 -~ 1.314
o 77.6%  70.6%  76.5%2  77.5% - 80.4% ' 85.7%
10.9% 13.7¢  11.7¢  17.5%2 10.7% .  2.9%
M282 0.958 1.011 o.7§5  0.825 1.071  0.971
| 77.7% 82,12  70.5%  72.5%  82.1%  74.3%
| 12.2% 12.62 17.6%  20.02  8.92 7.12
QU287  0.432 10.308  0.471 0.175 0.571  0.614
| 58.1% 55,37 55.8%  45.0%  66.0% 64.2%
, 24.92 "28,7%  23.5%  30.0%  25.0%  17.2%
GM293 0.405 0.337 0.382 0.200 0.636  0.443
. '57.82 . 55.8%  53.0%  50.0%  72.7%  55.7%
22.1% .28.5%  23.5%  27,5%  14.6%  15.7%
au281 ~0.297 0.191 0.382 0.375 0.327  0.329
 49.9% 46.8%  47.1% - 55.0% - 52.7%  50.0%
24.5% 28.7%  20.6%  20.0% . 23.7%  24.3%
cM284  0.286 0.351 . 0.058 0.450  0.125 0.343
‘ 51.4% '52.1%  44.1% 60,02 42.9%  55.7%
| 28.62 24.5%  41.2%  22,5%  32,2%  28.5%
4285 - 0.115 -0.105  0.118 0.475  0.107  0.214
. 44.0% 33,7%  35.3%  65.0%  48.2% - 47.2% \ -
| 36.32 47.4%  29.4%  30.0%  35.72  28.6%
aM292  0.010 -0.074  0.089  0.100 0.000  0.058
- 39.8% 41.1%  41.1%  45.0%7  38.2%  36.2%
34.1% 40.0%  32.4%  32.5%  36.4%  26.1%

£
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:co_:‘:n_t_;ent:* for gellese—bound nen-mthmtics]science mjoi.-s (cnnti’ﬁu&d)

TR

s

]

5L.8%

54.3%

. Total AT MT 3¢ MA sp PR
_jguzss' ~0.184 "=0.457 ~0.529 ' =0.475 0.161  0.243
29.9% 18.12  14.7%  17.5%  50.0% = 44.3%
42.8%  51.0%2  55.9%2  52.5%° 32,1  28.5%
GM285 =0.201 -0.274 =0.235 -0.100 0.036 =0.338
29,7% 27.4%  23.5% 30.0%  41.0%  26.5%
| 41.32 40.0%  44.2%  37.5%  35.7%  48.5%
- GM288 =~0.278 -0.558 -0.441 -0.225 -0.054 -0.029
. . 29.8% 20.0%  23.5% 32:5% 39,22  37.2%
| 47.1% 61.1%  58.9%- 40.0%  35.7%  35.8%
'auzea_ -0.340 " -0.674 =0.176 =0.325 -0.200 -0.086
24,1% 13,7%  20.6% ' 30.02 29,12 32.9%
43.52 56.9%  29.4%  45.0% - 41.8%  32.92
@290 . ~0.386 -0,611 - =0.353 -0.650 -0.107 . ~0.171
| 23.1% 15.8%  20.5%  12.5%  35.8%  30.0%
49.2% 58,97 47.1%  62.5%  4l.1Z2 35.7%
Q291 -0.498 ' _0.653 ~-0.412 -0.550 ~0.143 = -0.586
- 21.0% 17.97  20.5%  22.5%  26.8% - 20.0%
53.2% 60,0  50.0% - 52.5%  39.3%  57.1%
" GM289 -0.576  20.737 ~0.647 - -0.575 =0.321 -0.529
'20.0% 14.7%  23.5%  17.5%  26.8%  21.4%
58.3% 63.2% 64.7%  57.5%
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~'Resources (GM3) - . | | .
| I: is eneeu:eging that the sampies at ell levels expressed a p:eﬁe:-

- enee £er & resource-rich envirenmen: for :eaehing geeuetry. Support was

strongest for three items:

311.

309.

B ’/

[ . -

Resource books with applieatiens of geonetry to real prcblems
(91.12)

Short films or videotapes shewing beeie ‘geometric cencep:s .
(82.32) ‘ . [

- -

Heste:e of, worksheets and activities (81.&2)

PRI

Bu: with levels of support above 697 were six other isens

310. Individusl study materials (77.82) _

313. La;ge-seale demonstration models and devices (f?.SZ)

315. Manipulative‘ma:ee;als ene laboratory experiments (75.22) ’
307, A kit of measuring tools for every student (73.02) |

3;4. 35 mm slides af basic geometric figures (69.42) 2

306. Computer generated and anime:ed graphies {69.32)

The final item was essentially rejee:ed: ‘ . o

312. Drefting tables and equipment (supgerted by 33 22, eppesed

by 42.9%)

\

)

i
N
i
PR
[T
'
CRN)
.-



12.92

%':cmrcu ' o
Total AT M | sP. PR SB
@311 1.427 - 1.496  1.389  1.500  1.325 -
N 91.1% . 88,6%  90.52 97.0%2 ~ 92.5%
) 3-21 501: _3-23 Och 2-5: *
@303 1113 1.443 1,095  0.941  0.641
- 81.4% 88.6%  82.1%  85.37  61.5%
'6.5% 6.4 _ 6.42  8.8%. 17.9%
‘@308 1.032 1.241  0.876 .0.971  1.050
: 82,32 88,6%  75.8%  82.3% 85.0%
| 8.8% 7.62  11.62 8.8%  5.0%
@uils  0.968 1,291  0.863. 0.82¢ . 0.700
F L 74,22 82.3% - 71.6%  76.5%  62.5%
- 8.9% 6.3% 7.4 . 17,7%  10.0%
@310 0.95 - 1.116 0.8z 1,000  0.875
) 77.8% 78.5%¢  74.7%  88.2%  75.0%
7.22 6.3 9.5% 8.8%  2.5%
313 0.923 1.165 0,895  0.882 '0.550
| > 77.8%:: 84.8%  75.8%  82.3%  65.0%
oM307  0.903 1.114  0.642 -1.059  0.975
73.0%  77.2%  63.2%  79.4% ~ 82.5%
o 16.9% 12,72 24,22 11.7%  12.5%
@06  0.790  0.468  0.516  0.853  1.075
T 68.3% 54.4%  75.8%  73.6%  80.,0%
- 20.2% 8,52 11.7%  10.0%



GM314. . 0.685

" 18.5% .

Q312 -0.178
33.2%

. 0.949
- 81.0%

11.42

34.2% -
39.3%

0.579

63.2%

23.22

-0.179

36.9%
46.2%

'0.588
17,62
=0.294

23.5%
- 46.2%

o . ':'""; . “ ~ '..,.‘ 1 T Y
. 5 - - \; ,
' \ e
:"“:'.. . \\ " ew
. . . \\\
: o ‘ \\
‘Resources (continued) . N \
e - ' \. ! ‘ . | ’ . \\ . ) G
) . . 5 \ - . ) M
Total AT MT JC MA ~_SP TE[u PR S8 — ?:‘

©.500
60.0%
22.52

- -0.282

30.8% °

46.1% | S ~

N o
3 S
oK

e S



Methods (GM&) .. o -

It isfpcrhaps surpriaing th;: only one iten on :caching :::atesies

%
EE

LA

* for geometry reeeive& strong suppb:t.
e 318. Student worksheets ... for drill and practice ves a: :he
5 B conclusion of each lessén (83 22)

Suppnrt was made:ately strong for :h:ce othe: 1tems

3;5.' Basic geometric ideas are introduced thxough laborato:y
) inveatisatiens. (75.1%) ' . .

325, Long-term projects ... to be assigned to individuals or :c S o
teams of students (65.62). _ _ | . o e

323. Simlations eos Of real-wcrld situtims (60. 0?.) | ‘ ) ‘ :
Minimal support was given to t:hre.e items: ' ‘

316. Activities ... that would require s:udeﬁts to go cutside ﬁhe.
classrocm to measure things (58.62) , '

324. Detailed notes ... to guide the teacher«in o:al p:esen:a:icn; S e
(55.42) | ) .

320, ... use of a msstery learning or an individually pace& model 2@
(54.22) ' ' o

In each case, :he AT sample was much more. supportive than wvere other sam-
ples This sample waswalse more.suppettive of items 322 and 321, but even - ' ;%
this>moge positive reaction did not sﬁhs;antially,affec: :hefpocr accept- |

ance of them by other samples.

322.".... small discussicn groups (48.02)

L 321. More than 50% of instructional time;is_devoted £o ... indiyidnal :
o - ‘study materials to develop and extend geometric ideas (42.12) -

Materials written with the expec:a:ion that students would read -

a ——

e -

3~ .N' farnal p:esenta:ians before ¢lass discussion (item 317) were accep:ed

by only 25.3% and were eppesed by 52.7%.

-




e
Msthods

Total

AT

JC .

i
-
o
LG
Sy

sp

PR

Q18 1.100

© 5.2%

QuBle | 0.944
B 82.9%

75.1%
. 9.6%

'0.624
65.6%

oM325 -

t@V 14.82.'
GM316  0.566

58.6%
21.7%

326
55,42

GM323 0.508
15.6%

6320 - 0.506

o x708z
0.264

48.0%
C 24.4%

83.2%

0.514

‘16,82

60.0%

54.2%

- 1.145

85.6%

7.22

1.195

7.32

0.747

67.5%
14.42

- 0.915

,70.8%
38.32

0.768
72.0%
14.7%

0,758

72.32

16.4%

0,765

 64.2%
' 16.1%

0.506

. 57.9%

1.170

87.0%
5.0%

0.870

73QOZ'

12.0%

' 0.750

75.0%
12,02

0.460
57.0%

22.0%

0.540

52.0%
15.0%

0,410
:57.0:

26.02%

0.440

52.0%
15.0%

0.230

49.0%
28.0%2

1.. 088

'82.‘2
' 0.0:

0.706
64.7%

8.8%
 0.176

41.2%

2305z‘

0,471

.:50.0%
- 14.7%

0.353

41.22
11.8%

0.324
44,28

17.7%

0.412
50.0%

11,72
- 0.147

38.3%

23.5%

'00788 '
66.7%

6.0%

0.788

72.8%
5.1

. 0.39%
57.5%

15.22
C0.121

?42.511
36242 '

~-0.0Q30

39,47
33.4%

0,364

54.5%
o 21.2%

© 0.156

40.7%
25.1%

~0.121
30.3%

. 30,3% -

L : o : - e R
F T o i C g
B T IP Ik PRI S e b CE e Ll B LA P

18.12
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- Methods {continued)
| ___Total AT Mr e MA___sP PR____SB T
GM321  0.185 . 0.415  0.160 ©0.029 ~-0.152 |
' 42.1% 51.3%  43.0% - 29.4%  30.3%

31.3% .29.2% . 30.0%f 29.4%  42.5% )
Q17 -0.349  -0.614 <-0.220 -0.091 ~0.333 |
B 25.3%  20.5%  27.0%  30.3%3  27.3%

52.7%  63.9%  46.0%  36.4% - 60.6%

.ﬁdﬁ“‘!m.
»




| This olus:er asked sonplos to ooosido: :ho plaoeoont of soooot:io

.~ topics in the curriculum. cnly two 1:ouo were givon nodera:oly strong

," b

support: - S L . B .' 

327. A full-year course in appliod geometry ... ahould be svoil--
< able as a high school eleo:iwe course. (71.42)

"334. Intuitive geometric conoep:o are at lesst as important in .
grodg 1 as pumber conoepts. {65.8%) A

Suppo:t from the MA sample for item 327 and f:om the AI sonple for item
334 vas ninimol. however. . ' L e . 7;2

~ Support from most samples was aquﬁvooal for th:oo i:eos

330. Geometry modules ... that could &e inserted in present mathe-
; natics courses or combined to form short courses (suppo::ed
by 46.4%, opposed by 30. 62)

) C P~

335. More of the mathematics curriculum in grades 7'and 8 should . :
o be devoted to geometry. (suppo::ed by 43.2%Z, apposed by 28.12) C e

332. A second’ year of advanced gecmetry should be offered . (nnppor:ed
by 38 0z, opposed by 40.3%) ‘ .

Lay sampleo were also given item 335 (as i:em 756), they accepted 1t at
a lower level than most samples, although close to tho :aso:ion of the
AT and MT samples (supported by 23.0Z, opposed by 43. 8%).
Opposition was.grea:er :o the remaining items:
326. A full-year course in geometry. should be delayed until stu- .
dents have tsken two years.of " algeb:a. (supported by 28.62, @
opposed by 52, 91) L . '

. 329. Separate courses in geometry should be abolished and the
~content integrated ... (supported by 23. 62, opposed 9;‘62 72)

333, .Much of the mathemagios taught in grade 6 should be geonetry vee
-(suppovted by 11. sz. opposed by 56 3z)

331. The geomotrio topios presently taught in elementary schools °
form an adequate minimum knowledge ... for high school gradua-
tion. (sopported by 15.1%, .opposed by 75. 42)
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328, ¥o geomatric ‘“Ftc‘ should be ﬁlﬂsh: befors scvtn:h s:a&e. . T
E ’mmrm by 5.6Z, opposad by §1.32) __ : LR

" The lay saaples were siv:n item 329 (as 1tcm 772), their reae:ions were

'.‘E i"‘ o

. vary similax (supported by 21.82, opposed by 62.02). .
Ihus. thn samples appeared to support the tcaching of geunntry in

’;‘b . ‘b»"i‘“‘h ‘-;

thn elenmentary sehoel. but did not agree with & pauln“ in the focus on.

a:i:hnntic in\ozder to emphnsize geometry in srade 4. Essentially, sam-

ok

$les supported the gg::cn: st::us-of sccugtry in both clcmnnta:gsgnd sec~
ondary schools. : o | | | | e L o . ":““7$§;

1

7

*
Bl 17,y
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‘ T Co ) r - j ‘_.‘;__;:.
I | L
Who/Time
“Total AT Mt e MA _ sP TE PR SE__ P
‘G327 0.802 - -1.107  0.860  0.763  0.303  0.754  0.643 - (ff
71,42 78.62  74.7% . 76.3%  51.5%  64.9%°  70.0% o
. 1‘0 9: . . 80 3: 1.1«'23 13.1: 360 3: 1903% 150 7= . -
‘@336 0.671  0.333 0.579  0.895 1.030 - 0.579 - 1.000
65.8% 53.6%  61.6%  73.7%  72,7% . 64.9%  80.0% ‘
. 21.6%  33.3% 25.22 7,92  9.1% ' 26,32  11.42 |
@330 0.144  0.470 =-0.206  0.342 ~-0.121  0.375  0.286 T
46.4% 57.9%  35.5%  S50.0%  39.4%  47.4%  50.0%
30.6% . 20.5% 44,027  18.4%  36.4%  31.6%  25.7%
,__«--"" ) '
G335 0.120 . -0.216 -0.168  0.579  0.3%  0.123  0.62
. 43.2% 27.4%  30.8%  65.8%  45.5%  43.9%  67.12 -
| . 28,12 38.1% 40,22  10.5% - 9.1%  31.61  12.9% e "
. * . . : N ? \ ‘ ' . AN _
756 =0.250 - 4 | . . . =0,201 -0.376 -0.187
23.08 L _ 264.3% 20.4% . 23.8%
43.87 . : - 42,08 5172 33.3%
- 38.0f  57.2%  34.6%  29.0%  45.5%.  29.8%  28.6% <
40,32 19.1%° 41,12 47.4% T 42.5%° S4.4% 48,62 -
G326 -0.320 -0.181 =-0.168 =-0.184 -0.606 =0.54 -0.471
© 28.6% 30.1% - 32.7%  31.6&  18.2%. 28,1% © 24.3% ]
. 52.9% - 45.7% T 50.4% . 47.3%7  60.6%  59.62  58.52
GM329 ' -0.614 = ~0.65§ <~0.776 =-0.447 =0.970 =0.474 =0.357.
'  19.0%  18.7% . 26,3%7 21.3% 29.9%  30.0% - 3

214



¥

) H "\‘ £
( : , - . S ///" )
" Who/Tima {continued) ’
Total - AT MT 3c MA Sp T PR SB _' PT
. 772 -0.610 ~0.650 =0.511 ° -0.500
62.02 | . 63.32 60.2%2/\/56.02
@033 -0.707 =0.798 =0.757 =0.026 =0.394 * ~1.123 -0.700 - :
11.8% 16.7% 5.69  26.3%  21.2% 7.0% 7.1%2
| 56.3% 59.5%° 52.4%  23.7%  48.52 73.7%  65.72
@331 -0.887  -0.750 =-0.728 -1.000 ~1,152 ..-0.842 ~1.143
15.1% 16,72  23,4% 0.02 6.02  19.3% . 10.0%
75.4% 73.82  68.2¢  76.3%  78.82 73,72  87.2%
GM328 -1.542  -1.417 ~1.280 ~-1.711 -1.697 ~1.614 -1.871
5.53 7.22 11.22 0.0% 000: 7.0: . 0.0: B
. .91.3% 88.12  84.1%  97.4%  94.0%  92.9% 100.0% C o
< )
- A
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Calculators gmss; .o | .

Two usc: of :hl c&lculatnr £pr geauctric ins:ru::ien vere stronsly

. ‘ . T~

»
L}
. g}gﬁ:”iwf i

[ *
s )
o gl
NEE 6 ST S

P

RTINS TP
kA ‘r"’f._:lf%, -

'supporqu by all the samples'

" a4, Using trigoen e::y ca find the 1ength of a side of a t:ianslc ) B
R ‘3ﬁ.rmnmcu1':hﬁ:k:ﬁﬁsmed;:um:nmg.umg &
' :hc Py:hagare:gfthearem (83.4%) S
Four uses’ :eeeive& moderstcly strong support: " g;

b

3641. Pinding the eircuqferense of a circle, given the distance’ (72 .2%) _f’;f;?
342. Calculating the volume of a come, when the dismeter of .ha base '

i3 6 cm and the height is 10 em (68.02) N o
366; Calculsting the caoréinates of the new vertices of a :riangle
af:e: a given transformsticn (63.93) |
o . 3
337. canpu:ing the area of a trapezoid (65¢22)L ‘ : &
Two itema were given minimsl suppcrt. ‘~5‘ * ‘-j 
[ . : N
340. , Doing geometry homework (5& 7%) | : , _ * \i%_
i\ . 345, -Taking a geome;ry test (51.92) o
- The £inal two items were eppased by all ssmples:
. 339, Finding the measure of the complement or supplement of a 57.
| angle (suppcrted by 32.1%2, apposed by 60.7%) :
! | 336. TFinding.the midpoint of a8 line, if the coordinates af the . ) AN f
: . endpoints are (2, 3) and (7,1) (supported by 27.92, opposedo ‘
by 60. sz)
The high deg:ee of agreement 3cCross samples on almost 811 of these items _
) " 1s noteworthy. ,x/ v -
/ : e R ‘ SN
v | o ‘
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| c:leqhtn:s‘.
I ’ | ! e .
: Total AT Mr J - MA . SP TE PR SB
GM343° 1.35¢ 1148 1.333  1.600  1.590 |
<o 85.4%  80.2%  85.2% ° 92.5% - 89.8% " NI
; : ‘7.92 . 70’6: _ 11022 0!02 7072 , & \\
o . , \
Q38 1.233 1213 1167 © 1.385  1.308 S \
_______ 83.47  81.3% - 83.3%  87.1%  84.6% N .
10.5% 7.5% 12,9 1.7%  12.8% ‘
GM341 -0.881 . 0.900  0.815  1.000  0.974 - \\ ;
o, 72.2% 0 70.1% 72,28 79.5%  69.2% ) -
1 19.5% 18.8%  21.3%  15.4%  20.5% o
GM3¢2 0.780 . 0.840  0.676  0.950 . 0.769 |
| 68.07 ~ 66.6%  67.6%  75.0%  64.1% -
o 24.2% 15.7%  27.7%  20.0%  28.2%
. GM344 0.692 0,734  0.546  0.825  0.872
. 63.9% . 60.7%  62.1%  65.0%  74.4% |
« © 18.8%.  13.8%- 24.1%  15.0%  18.0% *
GM337 0.648  0.800  0.500. 0.775  0.615
| 65.2%  67.6%  62.0%  70.0%  -64.1%
< 27.4% . 22.6% . 33.37 20,08  28.22 /
M40 0.371 0.3 0.213  0.580  0.641
547 54.3%  51.9%  56.4%  61.5%
0 29.6x  27.1%  37.0%  23.1%  20.6%
GM345 ©0.213 . 0.073  0.037  0.675 - 0.513
51.9%  46.3%  46.7%  67.5%  61.5%
- '35.§z 37.8%.  42.0%  22.5% . 28.2%



Calculators (continued)

Total AT MY JC MA SP PR SB
QU39 -0.449  -0.125 -0.636 =-0.410 =-0.641 |
32.1% . 38.8%  30.8%  30.7%  23.1%
60.7% | 47.6%  68.2%  64.1%  64.1%
@36 -0.475  -0.190 -0.593 -0.462 -0.744
27.9%  30.41  27.7%  28.2%  23.1%
60.8% °  45.6%  66.7%  64.1%  71.8%
, ‘ O A4Q
1 [ NS
\
f.‘\ ;' N
o/ | \



Summsry: Gecmetgz

: e Four ga:ls‘for geometry teeeived strong supﬁort (over 801): ' to develop

Iagieal :hinkins ahili:ies, :o develop spa:ial in:uitiens, :e acquire
the knowledge for further s:udy, and to learn tc read and interp:e:
natqhmstieal arguments. ' I

e Jebjand consumer skills were not ranked as hish for geeme:ry as for
some other strands. o

-¢ Four geome:rie topics were strongly supporced £qreinelusinn ie the el-
enen:a:y school curriculum: properties of triangles and rectangles, |

' parallel ‘and perpendicular lines, gecmetry of symmetry, and similar

3

figures. . S . | N
e Opposition was strong to the use'of "logical reasoning principles in-
cluding axioms and proofs" in the elemen:ary school eurriculqm.‘
- ® S::dng support was given to including three geometric tnpieé in the eee—:.ﬁ
. ondary school curriculum for all students: preperties of ::iangles and
tectangles, éfoperties~of eircles, and similar figures.

\
e Forx college—bound students not majarias in mathenatics or science, only

two geometric :opies were given mcderately strong support (772 for each)
coord;nate geometry and straigh;edge and cempass-cant:uctions. |
& Support was above 692 for,allrexcep: one resource for,teacﬁing geometry.

Strongly aeeepted (by above 80%) were resqurce books of applica:icns,

masters of worksheéts and activities, ‘and sh rt films or videotapes

howing basic geometric caneepts.
e Only one teaching strategy for geometry received str éupport (by

83%): student worksheets for drill and practice to be used at the con-

clusion of each lesson. ‘_ ‘ o \\\\\\
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& The avaﬂ.ability as an elec:ive of a fuu—ym cou:u in ;pplied

sm::y and that mnti\m ggmtric coacepts are at least as inpor-

| . m: in g:ade 1 ag number: cuneep:s were each ac.cepud a: a méa:a:ely ﬁ_
s:rong level (71Z and 652, :espectively) I . | ) s
) . 'I'hera was strong opposition (over 602 did not suppert the i:m) to
three i:ems {1) abelishing aepara:e courses in gecmetry in fmr of «
. inug:ating geocmetric contant in other ceu:ses. (2) considerins the
| gmetrie :epics p:esently r.aught in elmmy schools to prwi.de ,
;deqme minim knowledge for high school sradustion, and (3) not: L \l
teaching geme::ic topics un:il grade 7. o, . \‘
X ® Use of the calculator for two problems with triangles were the enly B
items given strong support. . o L . . o | ‘
- o
- N
- ! 3
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. bility and statistics. Five goals wvere strongly suppe::ed* e

242

Probability end Statisties . .

Goals gpszz ‘ ‘¥§7 o

~ Ten i:ems p:ovided evidence on the impurtance of goals for proba-

372. To enable students to read and think cri:ieally about graphs
"~ and other data in other subjects such as science or, 'social
- science (94. 8%) | .
371. Tc help cansumers deal with s:a:is:ical inform&:inn (91 62)

376. To demonstrate how to organize, summarize, and ptesen: data
in easily interpre:able forms (85. 62)

!

373. To give experience in dealing with estimatien and apptnxima:#cn
L (82.7%) '

374. To apply maayematics to other discipiines (83.72)

wWith moderately s:rang §uppart was one item:

379. To teach skills necessary for further study'(72f02)
Four other items had only minimal support: |

377. To prcvide prac:ice in such basic ma:hematical capics as sets,
. ratio, and graphing (57.7%) .

378.} To- teach skills necessary for employmen: (57,22)
375.- To understagd the use and power of campuzers (54. 52)

380. To prcvide practice in basic computatianal skills (50.3%)

"The AT sample gave this last item far more support (73.2%), while the sg;

| .and 1l samples each gave it very weak support (slightly over 30%). "\\

.89
Ot
P

;
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)

. e
I




zcﬂlli ‘ . ' e * | e - i
—t ’ v I
. Total AT . Mr. _JC MA - sP TE PR SB P
PS372 - 1.462 ° 1.407  1.38¢ 1,441  1.515  1.583  1.525 | I
94.8%  91.3% 94,01  94.1% 100.0%  98.3% ' 95.1% L
PSI7L 1379 - 1.317 . 1.333  L.44l 1333 1.417 1.492 | |
. . e1.6% - 89.0% 89.9%  91.1% . 87.9%  93.42  98.3% \
2.2% 4.9% . 2.0 0.0z  0.02 ~ 3.3z  0.02 | )
Ps3zé  1.236  1.235  1.222 1,206  1.333 1.333  1.115 )
| - 85.6%  85.2%  87.9% . 94.1%  87.9%  83.4%2  78.7% | /
2,7% 3.7%.  3.06 2.9  3.02 1.7z 1.62 | )
PS373  1.316 1.136  1.162 . 0.971  1.091  1.100  1.246 oo
.  82.7%  -80.2% 83.8% 82.3% 7818%  78.3% 90.1% N
3% 8.6  1.02  2.9%  3.04  5.02 0.0z T e
'§376 1133 1.321  1.232  1.000 - 0.970 ,0.967° 1.048 ] v
' 83.7%  87.6%  87.9%  73.5%  81.8%  76.7%  85.22 S
‘ . 3-5: ‘ 3.72 4.0: ] 2092 '5.03 3‘542 loez ‘ ;J‘ :
“s379 0.861  0.889  0.980 1,059  0.727  0.767  0.689 . o
72,00 72.9%  78.7%  85.3%  60.6%  66.6% . 64.0% / :
" 4.9% 6.1%  S.1%  5.9%  0.02  3.3%  6.6% [
55378 | 0631 0.927  0.657  0.618  0.606 - .0.467  0.377 - - /
©§7.2%  65.8%  61.6%  55.8%  57.6% 48,3y  47.5% j R
| 13.0% 8.5% 15.1%  1l.8% 6,12 13.42  18.7%, e e
“ps377 0.543  0.840  0.657  0.412  0.545 0,300 0.279 .
. 57.7%  70.4%  64.7%  55.9%  60.6%  43.4%7  42.6% " '
"15.5% §.6¢  16.1% 20,52 15,12  16.6%  22.9%




' Goals (continued).

Total

AT

. JC

SP

PR

" ps375

0.531
54.5%

.- PS380

0.440
50.3%

- 19.3%

0.476

56.1%

1.012

73.2%
10.9%

" .15.92

- 0.500
- 52.9% .

14.7%
0.324

b 500 Oz

23.5%

51.5%
2132
. 0.333

'51.5%
21.3%

- 0.567
51.7%

15.0%
0.033

23.32

 0.344

464.3%2
14.7%

0.049

32.82
26.3%

&




,.uhich might be includ:d in che elemsntary 8

| were strnngly suppor:eé. |

tion

Tan itess vere in the clus:er of ﬁ°Pi¢3 in Probtbility and s:a:is:ic: o

1 cu::ieulun. Two itema

&

346. Collection and o:ganiza:ion of data (e.g., s:aphs, :ables)
' (94 %) , \

348." Reading and in:erp:eting statis:ical\informatipn (85. 82)

FPour items were given modera;ely strong supbor:. 2

347. Predickins outcomas (76.12) . \;m..

" 355. Decisicnrmakins (e.g.. for vo:ing or e?nsuﬁe:‘siau#tians)

(68.42) . - L L . C .

34§, Measures of central tendency (e.g;, mean, mediaﬁ,'mndé)’(aﬁ.sz)'
. 351. Calculating the prohability of an event occur:ing (63 62)

-There was essentially very little suppa:: fc: ious iténs, with opposi-

particularly streng for :he final item: x'

-~

353.. Testing of conjectures. and hypo:heses (supported by 43. sz, op-

posed by 38. xz)

i
\

. 350. Measures of spread (e.g., range, quartiles, gtc.) (suppor:ed,by 

\ 35 4%, opposed by 33.7%) - , 1

£

'3521- Combinations. and permutatipns (suppcrted by 31.6%, eppcsed by

43. SZJ R {"

354. Calculating probabxlities of compound and cquicional events
(suppar:ed by 15.6%, opposed by 60.92) !

‘\

L]
.

o
P4
s

AN

R
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‘c'clm:en: for elementary school students
| Total AT Mr g . SpTE PR__ S8
 PS346 1.686  1.596 . 1.972 1,743 .
| 94.37  93.9% 96.5% ' 92.8% ;
2.2 4.0% . “1.82° 0.02 g
© PSE- 1.279° - 1.061 1.385 - 1.500 b
- . 85.87  76.8% 91.22  94.3% B
- a1 1R 5.3% . 2.9% L
PS347. 1.009  1.020 0.860 1.114 A
76.1% - 75.7% . 72,02 '80.0% .
ST 1% 16.% 10.5%  4.3% .
Ps3ss 0.813 | L.06L 0.929  0.371 e
T 68.4% 75.7% - 78.5%  50.0% s
1422 7.0% 12.5%  25.7%, o
PS349 0.748 . 0.525 0.754 1,057 -
6682 53.52 70,28 82.9%
L et .22 19.3x  7.2%
. PS351 0.573  O.4bb 0.411  0.886
63.6% .  59.6% '$5.3%  75.8% .
- Pps3s0 0.053 -0.121 -0.140  0.457 3
| "34.4% ¢ 27.3% 35,17 47.1% .
33.7%  39.4% 42.1%  18.6% X
PS353 0.040 * 0.232 -0.143  -0.086 - -
38,18 35.4% L1t 42.9% -



‘C§Stlﬁ§bfbt elementary school atudents (continued)

AT

TE

PR SE

" Total

P§352 -0.196.

. 31.6%
" 43.5%

PS354 =0.707

15.6%
- 60.9%

i

J-p.101"

- 34.4%
. 39.42

 =0.586
17.1%
55.5%

MT Ic ‘MA  SP

. -

< =0,043
40,08

38.5%

‘ R ~-°¢ 663
T 18.6%

60. Oz

'
!
4
)
i
- N
y 5
% , .
}‘ - -
) \ '
L 3
e
A
/‘ el
2
a
’ : .',-
. ?p
b g
. I
2 4
v . *
“\ "
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Gontent for Secondary School Students IS" T o

\
thn eaq:cn: elustcx cf tcpic; in p:ab;hility and :t;:is:ics which

- ecould ba 1nc1uded ia the sncandary schocl mathepatics cu:riculun was
constructed a:aund a unique stem. Instead of asking for agreemgnt or - .
disasreemen: ui:h the inclusion of a pcsnible :opic. :espanden:s-were - |

asksd to identify the most inclusive group for whom :hey felt inscruntinn

'\

= om ‘the topic vas apptapriate. Choices ware: ' SN
" a. Noncollege-bound secondary school students
b. College-bound secomrdary school s;uden:s A
c. All secondaty school students -
- d. Not appropriate tar secondary school students
Qe . Undeciéed

[ CIR.

<o

" * Of the fifteen topics suggested, the HT, JC, MA, SP and TE samples s:rengly

“a © endorsed one (item 369) and gave mnderately streng suppo:t to three o:hers

as suitable for all secondary students: . 2R |

" 369. Collection and organizstian of data (e:g., graphs. :ables)
(85.02) : »

- v . ‘ .1

359. -Keasures of central :endency (e.g., mean, median, mode): 8’8 62)

Y
1

-

366. ‘Reading and interpre:ing‘stacistical infp:qationr(73.72)
- i 365. Decisiqn-m§kins'(e,g.,'for voting or canSumer,situati&ns (71152) ‘-
| Four other topics were given moderate support as most appropriate |
for collége—baund students: ” -
3 © '358. Curve fitring and prediction (71.02) o e
' 356. Probability distributions (e.g., mormal; binomal) (70.82)
367-. csmbinatiansvand _permutations (69.6%)

370. Calculating probabilities of cnmpound and condi:ional events
;‘(es 5%) -

The reactions of the samples we:g.mare divided between zhoices on
the :émaining seven topics., For ome topic (item 263), there was minim§1

. ' suppart for.inclqsion oty for college-bound students, with no other choice

. ) . . , . . . ' -
3 | | 25 ' - S
. . . : - ’
\)‘ . . - Z - : . .
b AN . « .
o - . . S . . .
PA i Tex Provided by ERIC \ . - ' - ' ) v
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st e i R L. AR - S IR S S PO S PR o K . e - Cees
o ' v : .. N . | : e, Lo AL e ! i

L o | EEE o s
clcn:xy nelected. >Thn app:ep:ia:eness of four :cpics (i:enl 357, 360 | ‘”m‘f
-361. 366) fo: all atuaints or anly for college-bound was nog clear. Fnrf} ‘%
_the remaining two ig_m (363, 368), opinions were divided between the ap-
‘propriateness for :hc college—haund or for mo student:. - L T _}w}
_ 352. .e:rela:iqn ks& 42 for ccllege-bound s:udent:) o | . 1
357, - Predicting outcomes (58.42 for all students, 29. 52 fcr collese~ a \ ,':E
‘bound s:mﬁ&n:s) g .\ LTy
¢ \. N
360. Ranking preeednres (49 2% for all s:udcn:s. 25. sz fo: eollege— R
. . - .\ ,\
381. Calcula:ins the prcbabili:y of an event e:curring (56. 6: for ‘
all s:udenfs, 36.52 for callege—bound students) S .
&, o .\\‘ ‘
366. Measures o£ spread (e.8., range, 'quartiles) (36.82 for all - LN N
students, 63 12 for callege—bcund students) - _ . L \\;
363. Statistical testing of hypotheses' (54.7% for collese—baund
students, 28 8% for no s:uden:s) |
A 368. Experimental design (39.22 fer coilege-bound studen:s, 3s. 72
for nons:udents‘ .
& \ -
k] \\
N
K4
3 .
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. Content for secondary a‘e,hoolv ézuﬂqnts |

. ~ .
" Total . MT _ o MA s TR
psase o o o
college-bound  70.8% 68.5% 81.1% 62.5% - 74.0% 69.4%
a1l students  16.8% 18.0% 8.1% 18.82 17.82 17.7% -
no students 6.32 7.22  5.4% 12.52 2.7% 6.5%
PS357 | o ' xs
college-bound . 29.5% 29.7% 51.4%  29.0% . 26.0% 20.6% ..
~ " all students  58.4% 59.5% 35.1% 51.6% 67.1% 63.5%
no students 2.2% 2.7% 2.7% 3.2% 1.4% 1.6%
PS358 I B IR | -
college-bound  71.08 - 73.9% 59.5% 46.9% 80.8%  73.4%
all students 7.9% 7.2% 10.8% 25.0% . 5.5%  1.6%
no students 11.4% 8.1% 21.6% ~  12.5% 5,5% 17.2%
"psisg ¢ S ) D
college-bound  16.4% 25.92  5.4% . 6.3% 15,128 12,58
_all students  78.6% - . 68.8% - . 83.8% -  90.6% 82.2% - 82.8%
no students 0.9%  0.9% 5.4% 0.02 . . 0.0% 0.02
‘PS360 ’ - | -
college-bound  25.6%  35.1%  32.4%  15.6% 20.5% 15.6%
all students  49.2% 47.7%  45.9% . 46.9% - 53.4%  .50.0%
no students 6.3% 3.6%2 ~10.8% 9.4% 2.72 - . 10.92
PS361 | | . |
college-bound . 36.5% - 41.1% 54.1% 34.6% . 26.02 . 31.3%7
all students  56.6% 150.0% 35.1% _ 56.3%  68.5% 67.2%
no students 0.9z - 185  27%"  0.08 - 0.08 0027
‘PSI62 ' - R ' ST o
college-bound  56.4% - = 60.2% . ' 56.8% 50.0% - 65.8% 42.2%
all students .  11,9% o 9.7% 8.1%  12.5% 6.8  23.4%
. no students 17.9% " 11.5% 16.2% 25.0% 19.2%  -25.08
T 2549 D



)
;;s cnntcn:.fer seccdary school students (continued)
f‘,' _ ) N\
o ‘ Total MT_ Jc MA Sp by
TS T : : » I o
.all students 6.32 5.32 0.0% 15.6% ‘5,52 7.8%
. no students 28.9% 19.5% 30.62 43.8% 23.3% 43.8%
PS364 . T
o €01183€-baun6 18.8: 27042 16.7% 6032 2106z . 708=
all studernts 73.7% « 62.8%. 77.8% 84.42 73.0% 85.9%
no students 1.92 . 3.5% " 0.0% 3.1% - 0.0% 1.62 °
 PS365 . | S T |
‘college-bound . 11,6% . 13.4% '16.7% -12.5% 6.8% 10.9%
. all students 71.4% - 73.2% 66.7% &2.5% 77.0% 68.82
. po students . 3.82 2.7% 5.6% 3.1% 1.42 7.8%
-~ - ' . g
© PSies . ' : .
college~-bound 43.1% 49.6% 38.9% 31.3% 52.1% 28.7%
811 Students 36.81 26.5: ’61. 72 . “ﬁo 9z 2706! . 57 .Sz
. .nﬂ Studenf.i 10062 12-42 s 5:61 9-4: . 9.63 ‘ 10.92‘
PS367 ) - - - |
college~-bound 69.6%2 66.4% 70.3% 59.43 78.5% 68.8%
all students 21.3% . 17.7% 21.6% . 37.52 12.32 28.7%
no students 2.5% 3.5% < 2.7% 3.1% - 1.4% 1.6%
~ Ps368 : | | o
‘college~bound 35.2% - 40.7% . 48.6% 25.0%  46.6% 29.7%
- all students - 9,1% 10.6% 0.0% £.3% 0 12.32 9.42
- ne students 35.7% 23.9%2 37.8% * 53.1% 30.1% 53.12
N L * .
PS3es " . o
college-bound  10.6% 16.8% - 10.8% 0.0%, = 5.4% 10.8%
- 311 students  85.0% 79.62 ¢ 86.5%°  93.8% 89.2% 84,42
no students ~0.0% . ' C -

L. R
R T D

G
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Content for secondary school students (continued) =~ = | »

Total MT Jc MA ___ sP TE

PS370 ,‘ ~
college~-bound 65.5% 67.3% .~ 54.1%2 = 68.8% . 71.2% 60.92
all students 7.5% ;}1’ 2.7% . 6.3% - 5.5% 14.12
no students 16.32 14722 - 35.12 15.6% 11.0% . 15.62

.- f \
r ﬁ)
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Reseutees gessz - - : ' : B R;U k
' ‘ | .
Eleven]of the fifteen suggested resources’ for teaching probabili:y

and s:a:isties were snpported by over 752 of the combined samples.
388. / Rescuree books with applications end preblems v, (?0 82)

.. 381. A syllahus that sugigests ... topies and methods fo: eaeh
. grade level together with specific times when they should
be introduced (87.82)

- /'
. 382. A series of short films or videotapes that can be used to

Tn:iva:e and introduce specifie cee eeneep:s (8? .0%)

387. ,Mks:ers of worksheets ﬁnd activities ... (86 32)

383. ;n—serviee materials ;e teach teachers the ecn:ent ..i (84.82)
3% Buaklets of experimex?:s and related labora:ary equipment (20.0%)
- 384. ;.. textbooks that emphasiee projects and ac:ivi:ies (79.32)

389. &ndividual study materials for students (79 32)

392. Feerdineted eurriculum materials ... (77. 42)

" 390. ~riptions of teaching methods eee (76. 52)

386. ?Probability and statistics materials for/ use with small
icomputers (76. OZ) _ /

/
Two iqems were given on?y minimal support, ani a third even less support:

393. A test item bank th test items eeord{nated to behaviorel 4
objectives ... (54.2%)

|

395. Outlines of outstapding presentations:... (56.0%)

361. Standardized tests in probability and staristics which allow
for comparison with\students from other scheels {48.2%)

Tke fieal resource was oppased by all samples:

*

385. Apdiotapes of lec:ure by eminent statisticiens (supported by
2§.oz, opposed by 49.7%) - ; e
\ ;

As one studies the data for these items;;differences in :he.reaetions
of the varie%s samples become apperen:, for instance:,

(1) Thh MA sample perceived s ort films or videotapes (item 382),

i el

XY



2

(3

254

1nrservi¢e mate:ials (item.383). descriptions of suitable

'"'“mthods for teaching (itm 390}. and coordinated eutriculum

materizsls (item 392), as I.ess valuable resocurces than

~
o

othnt samples. . , . : .
The JC sample'pe;ceived the role of gxpe:ighnts supported'

by app:opriate‘equipment (item 394) and test item hsnks
(item.393) as more important than othe: samples, and were

less accepting of masters of worksheets and acttvities (item 387).
The AE sample seemed less enthralled by the prospect of using

a small’ computer (item 386) than the other samples.

*

&2
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wad




Total AT M Jc MA sp PR SE B
PS381 1.274 . 1.361, 1.319  1.059  1.038 | P
© 87.8%  87.6%7, 90.2%  82.4% . 84.6% o
5.2z 6.23 272 8.82  7.7% kS
PS388 1.285  1.134  1.389  1.294  1.385° -
90.8% - 86.6% - 93.8%  91.2%  92.4% o
. 2.2 6.2%  0.92 292  0.0% o
PS382 1.185  1.186 . 1.248  1.235  0.846 \ o
' gr.0%  87.6%  90.3%  85.3%  73.1% \ 3
- 6.3% 6.22 5.4  0.02  19.2% \ -
PS387 1.181  1.258  1.257 , 0.853  1.000 | o
~ 86.3%  91.8%  86.7%  73.5%  80.8% B
o 4.8%  5.2% . 4.5%  5.9%  3.8% «
PS383 I.167  1.206 1.150 1.176  1.077 B
. 84.8%  88.7%  84.0%  85.3%  73.1% :
o 9.22 8.3%  9.72 8.8  11.5%
PS384 1.052  0.907 - 1.195 1.118  0.885
- 79.3% 73.2%  82,3%  88.3%  76.9% e )
7.2 1133 4.4% 0 2.9% 11.5% :
PS389  1.044  0.990  1.106 ° 0.912  1.154
7. 79.3% 76.3%  83.2%  79.4%  73.1%
5,92 9.3%  3.5%  2.97  7.7% .
PS390 0.981  1.010 13080  0.765  0.731
76.62% 76.3%  83.2%  70.6%  57.7% *
- 7.0% 5.2 4.5%  11.7%  19.2%
| 254
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,uour:n (continued) ~ e
: Total AT MT 3¢ MA SP PR SB PT
392 0.922  0.959  1.008  0.765  0.615 S
-« 77.4%.  80.4%  81.4%  70.6%  57.7% o
- 8.2% 8.3  9.72 8.87  11.5% .
*§394  0.904  0.804  0.920  1.088  0.962 i
 80.0%  75.3%  79.6%  91.1%  84.6% o
8.52  11.4%  9.7%  0.0% 3.8%
ps386  ©.844  0.526  0.973  1.176  1.038
76.04  62.9%  80.5%  S1.2%  84.6%
10.72  18.6%2  8.02  2.92 3.8 ... "
PS393 . 0.398  0.196  0.545  0.765 :0.038
" 54.2%  46.4%  58.8%  73.5%  38.5% |
-23.4%  28.9%  20.6%  8.8%  34.6% -
PS395 0.406 0,175 0.513 . 0.529 ' 0.615 |
" 56.0% . 4B8.5¢  61.1%  58.8%  57.7%
23.3%  34.0%  17.7%  17.6%  15.4%
PS391  0.222  -0.258  0.504 . 0.382 0.577
. 48.2% 28.9%  59.3%7  58.8%  57.7%
31.5% 47.4% 23.9% 23.5%.  15.4%
pPS385 -0.35¢ ~ -0.670 -0.159 -0.206 .'-0.269
C T 26.0% 16.5%  33.6%  26.4%  26.9% o
49.7%  67.0%  39.8%  38.3%  42.3%
//{ .
5 /. w255
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Methods (PS4) ~ L : ' R
'Th:ig suggested strategies for teaching probability and statistics
were strougly euppetted. They were: o | L
398. Materials include many examples of :eal-ue:ld data ... (9. 32) \ kf;
397. ”Students perform experiments with dice and cards and study i;
games of chance. (86 2%) .
. 403. Problems that arise in the sceial or matural sciences are used ‘\'g
: . :o extract and develop ... concepts. (84.3%) ‘*\Q@
Three cther items were given almost as much support, and ome wes.given . ' ¥§
even more modere:e support. . 1;1
-401. Cases where statistics were misin:erpreted or misused are B
. studied. (78.12) | i
404. Projects are suggested that are designed to be assigned to ‘ "?
individuals or to teams of studeats. (78.0%) o
396. Students are required to analyze data that :hey have gathered | fﬁ
- outside the classroom. (75.83) oL
402. Detailed notes are provided to guide the teacher im oral e ‘4‘“‘“#€“i
: presentations eee (62.5%) .
Minimal suppert was given to two_}gems ,MWM~9f~ff*”“;;"_’_—M—>"
) 405. qpeeifie ob;ectives, criterion-referenced cee:ing, and other _;
materials are included to encourage use of a mastery learning !
or individually paced madel. (51 32) B
399, Students are provided with readyﬁmade data bases from previously
cempleted experzmencs. (53.1%)
And all samples eppesedetne final statemeat: )
400. Students are expected to read formal presentations of basic ...
ideas before classroom activities are devoted to these ideas.
(supported by 17.2%, opposed by 58.4%)
~~
- - 1
£
Q 2 9 ‘E’ ]

2 pipeti”



Total AT MT Jc MA SP TE PR P
PS398 1.506 1.566 1.482  1.429 T 1.458 -
94,3 97.08  93.7%  89.2%  91.72 i
PS397 1.210  1.190  1.209  1.250  1.250 .
86.2%  87.0%  86.4% = 89.3% . 79.2% 5
4.6% 6.04  4.5%  0.0%  4.2% |
PS403  1.115  0.960  1.209  1.000  1.458
- 84.3% 78.7%  89.1%  78.6%  91.7%
3.82 7.1 0.9%2  7.1%  0.0%
PS401  1.008  0.657  1.136 ,1.4!2 1.333
78.1% 63.6%  86.4%  92.9%  83.4% ;
10.72  18.22  8.1% 0.0 4.2% .
PS404 - 0.965  1.030  0.991  0.929  0.625 -
. 78.0%  82.8%  78.9%  78.5%  54.2% .
8.52  10.1%  6.5%  7.1%  12,5% ‘
BS396 0.5  1.061  0.855  1.036  0.875 o
N 158 79.8% 7272 75.0%  75.0%
O\ . 12.6%8  11.1%  16.37 3.62  12.5%
PS402. 0.680  0.724  0.809  0.179  0.478 :
62.5%  66.3%  60.1%  32.1%  52.1%
123z 1L.2% 0 9.a% 17.8% 26.1%
PS40S 0.414  0.616  0.409  0.143  -0.083
51.3%  59.6%  53.6%  39.3% 20.9%
18.02  16.1%  17.3% - 21.4%  25.0%
257



e otal AT MT o MA°  sp TE PR S8 . PT
PS399° 0.363  0.120 - 0.464 . 0,357  0.917 .
. 53.1%  45.0%  55.5% . 50.02  79.2%
e 2L,7% 0 33.02 1458 17.9% 1252
PSWO0 0576  -0.990 -0.373 -0.321 -0.083

17.2% 7.02 - 23.6% 17,82  29.1%
58.4%  76.0%  50.9%  42,9% . 37.5%

n" — .

.
e .
{;‘{'::
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| ¥ho/ize (Ps5) ST

Thras items about uhan and to whom to teach probability and sta:is:ics

were given moderately strong support: - \\ -

408.

407.
- 410.
Two other

412,

413.

A course in probability and statistics lasting at least cne
semester should be offered as a high school elective for
students who have successfully oomploted cne year of algebrsa.
(76.9%) _ S

N

Idees from ptobability and statistics should be included in

every mathematics texcbook from grades 1-8. (69.82)

Probability and statistics should be offered as part of the
general mathematics or consumer. mathematics course. (65.32)

items were given minimal support:

Probability and statisties should be offered as a senior-level
advanced course for high ability mathematics and scienee stu-

.dencs. (57 2%)

Probability and statistics should be offered as part of an
interdisciplinary course. (52.2%)

The remaining i:ems were not supported by far more than supported

them: .

406.

408.

°

411.

¢ by 10.12%, opposed by 77.7%)

Probabili:y and statistics should be a required course for
all ninth graders. (supported by 17.1%, opposed by 66.5%)

Probability and statistics should only be considered as en-.
richment topics for mathematics. (supported by 21.0%, opposed
by 69.1%) ' )

Probability and statistics should replace most of the tradi-

tional work with fractions in grades 6, 7, and 8. (supported

-

The lay samples were given a version of item 409 foeusing only on statis-

. tics (asgi:em 753); their responsés were most like those of the AT sample.

The SB and PT samples, in particular were more accepting of this item

than most.other samples, although at a very week level.‘

Finally, the possibility that the professional samples might support '

probability or statistics but not both was assesseé by two items:

268y .
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414, Statistics belengs in the curriculum but ptobabili:y does )
: ‘nat. (supported by 4.72, apposed hy 86 0:}
' 415, Probability belongs in the curriculum but statistics does j
- mot. (supported by 3.1Z, opposed by 88. - -4 ¥
Note that both items were very strongly opposed st.'.:hg 'sm level. . '?f._."
‘D " &
x
2 .
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AT -

SP

3 _PT

|
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v e ke W

Total Jc MA TE PR
25408 .1.013  1.021  0.955 0.974  0.630  0.885  1.410
| 76.9% 76.9% 73.2%  76.3%  59.2%  76.9% - 91.82
11.7% 7.4%, .16.12  10.52 ~ 22.22  17.32 1.6%
PS407 0.740° -0.621  0.500  0.500  0.519° 1.288  1.148
' 69.8% 67.4%  62.5%  63.2%  62.9%  88.4%  78.7%
20.0%2 21.0% t26.3: 23.7%  18.5% 7.6% . 14.7%
‘PS410 " 0.601 0.351 0.459  0.658  0.370  0.962  1.016 f
| 65.32 .S51.5%  62.,2%  71.1%  48.1%  78.9%  85.3%
18.2%  24.8% }s.pz 18.4% ~ 25.9%2  13.4% 8.2%
PS412  0.492  0.406  0.634  0.605  0.778  0.538  0.131 — |
57.2% - S4.2%  61.6%  65.8% ~66.6%  55.8% . 46.0% —
25.6% 26.12  21.5%  15.82  22.08  23.0%  42.6% |
PS413  0.411 0.361  0.384 0.474 0.259  0.462 0.525
q 52.2% 49.4%  49.1%  55.3%  37.08  59.6%  60.6% -
| 17.52 22.7% 17.9%  15.8%  14.82  15.4%  13.1%2
PS4L06 -0.686  -0.354 -0.973 -0.974 =-0.963 =-0.538 "~0.500
o 17.1% 25.0% 8.0  7.9% 7.4%  27.0%  23.4%
66.52 55,22 . 73.2% B81.6%  77.7%  65.4%  58.4%
PS40 -0.696  -0.156 ~=0.523° ~-1.026 -0.630  =1.135 ~-1.311
0 21,08 37.5% . 24.3% 5.2% - 18.5%  13.5% 6.5%
. 69.1% - 52.0%  6l.2%  86.9%  74.1%  78.97  88.5%
753 0.141 | -0.247 . ~0.065 0.111
‘ 35,3% - 31,6%  38.0% 44.5%
46.6% ~ 52,9%

39.12 37.8%
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'.J f
ho/Time (continued)
Total AT MT I ma___se TR PR____SB
?$4§} ~1.073  -1.010 -1.384 -1.342 =-1.407 -0.596 =0.689
" 10.1% 13.67  1.8% 0.02 7.4 23.0% ' 16.4%
. 77.7%  76.0% 86.6% 88.9% . 89.2%  63.5¢  63.9%
\ ’ | |
'S4l4 -1.290  -1.156. -1.186 -1.184 -1.185 -1.577 --1.541
| 4.7¢ . 6.3%  6.3% . 0.02  14.8%  0.0%  1.6%
 86.02  83.3%  81.22  86.9% 8152  96.1z  91.8%
PS41S -1.346  =1.175 -1.277 . -1.368 ~1.370 ~-1.538 =1.557
3.2 4% 3.6¢ 0,02 7.4% 1.8 1.6%
~-88.92  84.5% - 84.8%  94.7%  88.9%  96.1%

93.42

g
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c:lﬁula:crsl52852 | ’ ' ;, 8 | '?
Only :iwé uses of calculators fqr teaching probability and statistics V}’ :
un:n-listed. Of theses, :hree were strangly supporeed' ' , : //
629; naing hnmeuark in probahility and s:atistics (84. 52) .y x (/{. -' ‘f
' : : 419, Calculating the probability that sevc:al even:s will occur f
D iq a ce:tain sequence (84. SZ) 5 . “i
| 418. Taking 8 probability andlstatistics test (80. 02) ~/ ‘;é
The twe o:her i:ems yere alséf;uppo:ted but s: a lower level: - ij
416. Calculatins the average: af :he numbe:s s, 7, 12, 18, snd é
- 23 (61.92) o . -0
417. H;k%ng,a‘graph from & numpe: §en:ence ornequ§:ien {5?.§25 N
It is in:eresting to-cenjecture why doing homework and takiang a test with
a caicula:qz'a;e consi&ergd far mofe appropgiate with probability and | .
statistics content than with other content. ' L
y f
, . \ ‘} \ ‘ o “
vv'///" “_
’ S
273 , ) :
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“Calculators ‘ ' ‘ 2
T Total AT Mr Jo_ - M s IE PR SB P
pseZ0  1.337  0.896  1.452 1,758 ~ 1.857
Y 845y 71.3% 87.8%  97.0% 100.0% e
8,11 . 14.9%  6.9%  0.0¢ 0.0
PSG19 1.311  1.191 1.400  1.39%  1.250 L.
| .. 8.8t  80.9% 87.9%  87.92  82.1%.
| 7.8 °  8.5%  6.9% 6.1 10.7%
. PS418 . 1.174  0.819  1.200  1.606  1.750 ‘
 80.0%°  67.0%  82.6%  90.9% 100.0% :
11.5%  21.2%  9.5%  0.02  0.0%.
PS416 0.548  0.457  0.565  0.515 ~-0.821 | )
 61.9%  58.5% 63.5%  57.6%.° 71.5% Q
31.52  32.9%  32.2%  30.3%  25.0% .o .
‘ps4l7  0.381 Q318 0.181  0.667  1.036 o t
0 55,52 53.2%  4B.7%  66.7%  78.6% g :
3%.54  32.9%  40.0%  30.3%  21.4% :
. ,g, .
. ‘-* .
. . 274 .
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| Suuma Probability and Statis . T ; . R

® Fiva goals for p:obability and sta:is:ics were strongly supported (by
over 80): using data in other subjects, dealing‘with s:a:is:ical.in—
formation as cansume:s, arganizing data in easily in:exp:etqble forms,
dcalins with e3~imaticn and appreximatien, and applying mathematics in':
ogher‘disciplines. ; _ o |

@ Two sﬁa:is;ics‘tepiés were strongly suppotteérforwinclusion-in the el-
ementary school curriculum: the collection and organization of data,
and reading and interpreting statistical infarma:ion.

® Rejected for inclusion in the élementary school currxculum.was calcu—
lating probabilities of compound and conditional even:s:

® Four probability and statisties_:spxcs considered appropriate;(by

\  . . over 70%) for all, secondary studén:s were: the collection and organi-

PSS

zation of data, measures of central teadency, .readiag and iﬁterpre;ing

e statistical information, aud decision makisg.

‘ Q‘Eour probability ;nd statistics topics ccnsidered'approprigte (by 66%-
712) eniy for college—bégnd students were: curve fitting and prediction,
prapabilitypdistributiqns. ce@binatiohs and pegﬁntatinns, and calcu4.
lating probabilities of compound and cohditionaixeﬁents.:

e Elevehjof 15 resources for ptobahility énd statistics, were supgorted
by over 75%. | I
. @ Three strategies Ecx teaching prcbability and statistics were strangly
'5 .aupported ‘materials with real-world data, expetiments, and prablems

£ron :he sciences.

- . . \ . &

>

¥ sRnadins formal presencatiuns before doing class:oam activities was not

"accepted (by 358.4%). , :

P

Py
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@ Offering p:q?ability and statistics-as elective course was supported T
. . B . ‘

@ Rejec:ed (by over 65%) were making praﬁabil :y and statistics a required
course for ntn:h graders, considering uhen

Ay as en:ichmen:.:opics,
- or using them to replace wnrk wich fractians

n grades 6~8. There was.
:ejectinn (by\ever 852) that eithe: prdbabilit and s:a:is:ics helengs
in the curricu;um but oot the other.

e Three uses of eglculatars for :eaching probabilit

and statistics were
t s:rongly supported (by over 80%)

deing hcmewcrk calculating :he p:ob—

_ability that several events will occur in a certain sequence, and taking s

a test. } f . :
./-

. L] !
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;
- - A‘ .
N ¢ ’ Mew
. !
. .
|
|
. . . . \
-
AN !
Y
.

<o




W

%

268

'Cemggter Literacy

Goals (CL2)

There was substantial agreement and auppurt across samples on the

rank o:de:ing of geals for eampu:er literacy. Although scrangest‘sqppert"

was given to the first two goa;s, suppert for the remaining three was

moderately strong.

635.
632.
636.

633.

631.

Iy

To develop lagfcal thinking abilities (80 0%)
To prepare for the (fu:ure) (81.1%)

To understand the capability of the computer to previde access
to large bodies of infcrmaaign (78.92) ‘

To introduce altermative techniques‘for sclving problems,
proving theorems, etc. (70.4%) h

To acquire fundamental computer techniques necessary fbr'vc_ e
" cational training (63.9%)

Y “

moq
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Goals

L3

Total AT MT Jc SP TE PR sB

c1635 1.084  1.160 1.036  1.000 / 0.895 1.123  1.157
, 80.0%  81.1% 77.3%  77.1%/ 76.4%  84.2% ~ 82.8%

” 7.42  7.6% 10,03  11.5%/  5.22  7.1% . 2.9%

. » ‘[ -

cLe32 1.082  0.905 -1.200 1.256  1.231  1.123  0.957
81.1%  75.3%  82.7%  80.p%  89,7%  84.2%  80.0%

4.4%  7.6%  1.8%  5/6%  2.6%  3.5%  4.3%

cLe3¢ 0.988  0.972  1.018 3,029  1.026  0.982  0.929
 78.9% - 77.3%  81.9%. /77.1%  84.6%  79.0%  74.3%
1633 0.817  0.733  1.000° 0.657  0.487  0.893 0.857
70.4% 64.8%  78.2%  71.4%  51.3% - 75.0%  72.8%

8.1% 9.5  3.6%2 17.1%  7.7%  10.7%  7.1%

CL631 0.672  0.858  0.909  0.667  0.462  0.404  0.357
63.9%  71.7%  76.4%  58.3%  6l.6n  45.6%7  S51.4%.

11.5% §.52 3.6z 1L.1%Z  20.5¢ 19.3%  17.2%

B o
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content CLl

 The :ctal sample and each individual sample suppartgd most strongly
the inclusion qf‘the following computer literacy topics in t§e mathematics .
curriculum: | - ' P

628.. The types of mathematical and non-mathemacical problems that -
can be solved by a computer (91. 32)

619. The rcles of computers in society (88.5%2)

618. Writing programs in a simple camputer language such as BASIC _
- (87.52) _ o . o =

"623. Flow charting (82.02)
627. Operation of a g;ogrammahlg calculator (82.7%)

Hodérately strong support was given to tﬁe,following items:
616. Procgﬁures for accgsé&ng or pperating.a computer system (73.4%)
621. Issues of privacy and security raised by computers (66.32)
630. Data processing for_busine#s applications (672?2) -

| 620.  Methods for debugging or correcting computer proéfams (60.4%)
On three goals, support was ninimal: f J , : TR

' 629. Computational.programming languages (e.g., FQRTRAN, COBOL) _
(57.2%) \ ;o

617. Memory storage and access systems (58.6%) B | \gv

625. History of computing devices (56.0%) . i

No more than weak suppor: was given to the- final three i:ems i Y
- 624. The use of machine language (50.82)
622. JThe functioning ¢f microprocessor units (34.2%)

626. Languagés for non-computational programs (e.g., Coursewriter,
| PLATO) (31.0%) |

thever, thqfe are in4ividual instances in‘ﬁhich at least one sgmple

ranked each item slightly higher than did other samples (e.g., item 524

- _
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-
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<l

is :ankad hishe: hy .the AT sauple than by ethers} W
it is 1n:e:esting to note that :he AT sample‘divsrsed mns: frequently
.- ‘from the rgmaining samples (in 5 of the 15 cases), followed by thg sP and.
then the TE samples. The MT, JC, and MA samples tended to agree inm their
rankings most closely. |

‘Some items may not have been clearly understood by the respondees;

e.g.s data pracessing for husiness appfications (item 630) or the use of ;
machine language (item 624). ranked sixth and eigh:h respectively by the |

AT sample. o s
-~ <@
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_Content

Total AT  MT _JC MA __ SP TE

PR

55

CL6l9  1.371  1.225  1.319  1.250  1.293 \ 1.596  1.667

88.5%  81.02 - 89.1%  90.6%  85.3%  96.2%  95.0% '

~ 4.8% 7" 7.28 - 5.82 6.32 4.8% 0\92, 1.7%

CL628  1.353 . 1.241  1.398  1.469  1.244 1.adk\;- 1.443

91.3% 89.32 91.52 96.9% 85.3% 96.1% \ 91.8%
1.52 2.7% 1.7% 0.0% .02 0.0z . 1.6%

CL618  1.298  1.116. 1.294  1.344 . 1.415 1.500  1.367

87.5%¢  80.4%  84.9%  93.8%  95.1%  92.3%  93.3%
4.8% 9.8% 4.2% 3.1% 0.02  0.02 = 5.0%"

cLs23 1.132  1.018  1.235  1.062  0.927  1.269  1.200
o 82.0% « 75.0%  88.2%  81.2%  80.5%  86.5% - 80.0%
3.8% 3.6 3.4% 3.1 9.7 1.9%  3.3%

cL627 1.113  0.991  1.161  1.062  1.185  1.212  1.131
82.7%  75.9% , 83.9%  90.6%  85.3%  88.4%  82.0%
5.5% 8.02  4.2%  9.4%  4.9% 1.9%  4.9%
| CL616 0.964  0.919 1.085 0.812 0.780  1.173  0.833
- 73.4%  68.4%  79.7%  68.8%  70.8%  84.6%  65.0%
| cLe2l 0.779.  0.554 . 0.798  0.656  0.683  1.077  1.033
66.3% ~  59.8%  64.7%  65.7%.  65.9%  76.9%  73.3%

13,92 21.5%  11.8%  12.5¢ 17.1%  5.8%  10.0%

CL630  0.692  0.955 . 0.731  0.531  0.341  0.635  0.500

67.2%  78.3%  67.3% 62.5%  53.6%  67.3%  58.3%
15.2% 16.8%  12.6%  12.6%  19.5%  17.3%  25.0%
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;‘gé:i:ent (continued)

TE

27.9%

36.§z‘
e

39.3%°

B Total AT MT -3¢ MA SP PR SB
cl620 0.622  0.500 0.695 0.656 0.610  0.827  0.517 |
. 60.41 . S4.4%  63.6%  62.5% ~ 65.9%  65.4% ' 56.7%

. 18.1%  23.2z  17.02 6.2z 19.5%  9.62 23.32
CL629 0.565  0.604  0.630  0.531  0.561 0.538 . 0.410
L §7.2% ©  54.9%  59.7%  62.6%  56.1%  S59.6%  52.5%

16.82  15.3%  14.3%  12.5%  19.5%  17.32  24.62
CL617. 0.561  0.679  0.558  0.437  0.293  0.769  0.417
o 8.6z  59.8% . 57.7%  59.4%  48.8%  69.32 '55.0%
16,127 13.4%  13.6%7  18.8%  24.4%  11.5%  23.3%
CL62s 0.493  0.437 0.487  0.500  0.317  0.59%  0.633
. se.0%  50.07  56.3%  56.3%  56.1% . 59.6%  63.4%.
1s.ez  17.0%  17.6%  12.5%  19.6%2  11.5%  13.3%
L6264 0.240 T 0.911 0,277 -0.063 -0.341  0.038 -0.350
50.8%  75.0%  53.8%  43.8%  3L.J%  32.7% . 3L.72
| 31.5% 9.8%7  30.3%  46.9%  51.22  34.6%  50.0%
. cLeaz 0.127  0.161  0.101 -0.156 -0.268  0.673 .7 0,067
| s4.27  32.1%  32.8%  34.4%  26.4%  552.0%° "31.6%
27.02  23.3%  27.7%  43.8%  4L.5% 5.8% 3LIX
. ' - /- :
cL626 0,038 . 0.232  0.034 -0.219 -0.024 ‘6,019 . =0.115
s1.0% 35.7% . 27.9%  25.0% 34.1% / 26.9% - 32.8%
19.7% - 26.2%  34.4% 25.0%
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Resen:ces CL3 ‘
Thnre was snhstantial agreement across samples on the rank nrdering ‘ ;*"; -
- of desi:ed resources for computer li:eracy" . ‘ ;
~ 638. Several suall, personal nini-conputers for each class (83.62) , -

; ‘ 63?,..A terminal connected tc a large computer {80.02) | |

- . 636. Wall-sized demnnstratien screens eonnec:ed to cnmputers for
- : - ‘ vi&eo output (77.9%)

.+ 640. Workbooks with paper-and-pencil algorithms simula;ing computer
processes (63.0%)

\\ '639. 'Equipment for batch processing (56.1%)
Support for the first :hree was obviously greater than for the last two
) ‘ L
Slight éifferences in the rankings are of same‘inyerest, note, for

, - S « S
example, the preference of the MT sample for campu;?ﬁ terminals rather

. "  than persomal ccmputers, or the low level of ehthngiasm.by the HA,éample

for batch processing equiémeq;.




l k N
f‘._n'e_urcje's-. ' | \\
| Total AT MT Jc MA SP TE PR sB
- v PN i ,
31638 . 1.199 1.113  1.211 1.061  1.576
' 83.6% 79.2%° 83.5%  81.8%7 .100.02
6.0% 10.42 3.7% 6.02 0.0%
31637 1.146 . 0.868  1.426  1.091  1.182
| 80.0% 68.9% 89.8% 78.8% 84.9%
8.6% 14.1% 2.8t 6.1%  12.1%
31636 1.060 ©~ 0.755  1.294  1.000  1.333
| 77.9% 66.0%  85.4%  78.7%  91.0%
8.2% 15.1% 4.6% 3.0% 3.0% 2
JL640  0.630 0.698  0.633  0.576  0.455 e
| 63.0% 67.0%  -61.4%  60.7%  57.5%
16.7% 15.1%  15.6%  15.1% ' 27.3%
31639  0.464 0.362  0.743  0.424 =~0.091 ,
56.1% 51.4%  66.1%  51.5%  42.5% -
20.7% 21.9%  12.9%  21.2%  42.4% .
' Q
‘ - ‘
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Methods (CL4 |
When the i:ems'en strategies for teaching computer literacy are con-
, L = . B v
.- sidérad, lower means on this cluster than on the first three computer
li{teracy clusters are apparent. There was médergtel strong support for | o
£ive items: : e //y .
647.. Field trips are taker in which students can observe the use
of computers in business and industry. (.4.12) ' h
645. Students are assigned individual projects to study differene
computer applications and the impact of these applications.
- (68.12)
i 64S8. At least 50% of the ins:ructional tine is devoged to students
. writing computer programs. (63.1%) '
648. Detailed notes are provided to: guide the teacher in oral pre- °
' sentatinns of computer :cpics._ (63.12)
6@4, Ptagramming techniques are taught hy computer-agsisted instruc-
. tion in a tutorial mode. (63 52} Q\\_ o
By ' ~
For one item, support was minimal: 4 .
646. Computer ideas are taught by simulations using large-scale
devices to demonstrate how a computer 'works. (54.12) . °
Very little support was given to the final faurni:ems:" ’
650. More than 50% of the instructiochidl time is devoted to student
. use of individual study materials to develop and extend com=- .
puter ideas.. (42.8%) - . ‘ ] o ’
iéél. Cases where the éameu:e: was misused are studied. (42.5%)
643. Program writing is taughf by a trial-and-error approach that
emphasizes discovery of fundamental programming principles. N
(44 12) :
642. Students are expected to read formal presenfa:ions of computer | )
“ideas before classroom activities are devoted to these ideas. ¢
(31 32) N | . C,
. ‘ ? i Qe

LY



Methods |
“Tofal AT MT Jc M s iR PR____SB BT
‘CL647 0,935  1.137  0.963  0.811  0.364 ” ‘
7 76.,1% . 83.4%  74.8%  64.8%  S54.6% '
7.6% 4.3  7.43° | 5.4%  18.2% -
//9;345' '0.738  0.618 0.785  0.892  0.788 | *
© o+ 68.1% 56.8%2  71.9% °75.7%  72.7% .
( ‘ ) 11’012 ll-sz 12.1: 58.13 9.12 ' ‘
| CL64S  0.693  0.420 0.832  0.865  0.879 ’
63.1%  49.0%  68,2% 70.2%  81.8% ‘ .
13.7% 17,02 14.0%2  5.4% , 12.1%° '
o648 0.688  0.843  0.776  0.514 0.121 - /
. 63.1%  71.6%  66.4%  S56.7%  33.3% .
14.32 10,72 13.1%  18.9%  24.3% .
cLeds  0.661  10.760 0.6  0.514 . 0,667 -
63.54  64.0%  65.4%.0 62.1% 57.5% .
. 13.3%  8.024 15.02  18.5%  18.2% ‘
CL646  0.520  0.578  ©0.551  G.459  0.303 . \) |
54.1% - 58.8%  56.1%  45.9%  42.4% '
13.6% © .13.7% 14,02 . 8.1z _ 18.2% * |
' . . . r / - \ "
CL650  0.263 0.343  0.264  0.135 0.152, s
42.8%°  46.1%  43.4% . 35.1%  39.4%.
23.4%  18.6%  23.6%  27.0%  33.3% .
CL64I 0.236  0.087  0.243  0.324  0.576 r .°
. 4245% ° 33.0%  44.8%  45.9%  60.6% , ]
. .24.3% °  27.2%  26.3% 2162 18.2%
* . /' °
s n:,. " 2823 -
'\\ :
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4ethods {continued)

Total

AT

MT

* A}

s
Sl

-]

CL643  0.161

- 44,13
- 34.4%

31.3%
40.2%2

0.235
45.1%
31.4%

26.6%
. 40.0%

0.150

44,82
135,52

'=0.236
33.0% -

44.4%

0.216

45.9%

29.72

-0.081

27.0%
35.1%

-00091
'36.32
45.4%
0.121

45.52
33.4%
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-Who/Time (CL5) =~ R _ S S :
' For this cluster of items on when and to whom computer literacy top- .{ SRR
ics should.be taught, lower levels of support than on previous clusters f
R u ¢ ' . . . /
. . . . I} .a )
can be noted. Only moderate support was given to one item: . / I
-656. Computer literacy topics should be integrated within the pres- fi
ent mathematics curriculum from grades R-12. (67.7%) i ) o
There 4s minimal support for two items: | : - , i ) ~
653. Students should interact with a computer or computer terminal . o
; as early as the primary grades. {(57.7X) " S Ta
. ) : ! : P . - ' 6 s . _:-
652. At leéstfcne eéursg whose major theme is computer literacy SR el
. and which lasts for at least one semester should be required ‘ ’ o
of all high school graduates. (53.02) f : < o
‘Weak support was given to ome additional-item: P ‘ Sk
f 3;657. Recause the computer techniques needed for vocational training
'Li . are different from those needed by college-bound studeats, at’
f§€ least two different types of computer courses should be offered - )
Sd . in every high school. {46.5%) o .
The remaining six items were essentially rejected; support was mini- vt
. mal, and more oppésed‘e&ch item than supported i:.eﬂ
< . /] R 1 . -
658. Courses about cémputets should be strictly elective. (supported
: . by 35.5%, opposed by 40.3%) / ‘ o L
655. All high schocl graduates should be able to write simple com- ;
puter programs. - (supported by 32.3%, opposed by 49.6%) N
£40. Computer ccué&esléhauld use a wide variety of hardware with , 5 .

_instructions in thejuse of each type forming a major part of .
' — the course. (supported by-28.3%, opposed by 47.0%) PR

23 e iy

654.,‘Separate camputef scieace departmeﬁts should‘ke established | o
vﬂinﬁhigh schools to parallel mathematics departments and sci- -
ence departments. (supported by 27.4%, opposed by 51.6%)
* : : s - : : ] . .

651. Computer literacy courses should be taught primarily within /

© the social studies curriculum since it is the effect of com~ - i -
' puters upon. society.that is impos:ant. (supported by 6.32, L
opposed by 81.2%) //" g |

‘658. Kﬁcwledge of'qom#u:ers is only needed by séeeialistsi they
should receive courses and training in this area only after
——thgy’1e&veﬁhigﬁ7:cﬁggl. (supported by 6,3:, opposed by 84i.92)
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B ‘Thers was substantiazl agreement across sauples mmé iteas. In .
o a f.cu ingtances (e.g., items ‘653,‘ 655, 657, 659}, che:e is some n:iancc; |
.~ thug, the AT and m: populations are much more in favoz of sepmte courses
fe: voc.ationu and college—bound students (i:en 657) thm u:e other 3roups.
- *"\..‘\
. -
“““““““““““““““““““““““““““ &
- ¢ . }
) d
=3 )




' i
e
/ : - - ~ ’ o
_Total AT MT Ic MA sp TE R S8

gcLese 0.700  0.340 0.588  0.533 0.970 1.103  1.000 .

“ 67,72 53.4%  64.7%  63.3%  8L.8%  84.5%  74.6%
. 17.1%  23.3%  21.5%¢ 23.3T  6.0% - 10.3%  9.8%

| | S .

CL653  0.454  0.194  0.471  0.467  0.606 . 0.654  0.607 | O
| 57.7%  49.6%  57.9%  53.3%  69.7%  61.5%  63.9% 5
cl6s2 .0.323  0.272  0.108  0.733  0.273  0.519  0.426 | -
$3.06  50.5%  44.1%. .63.31 51.5%  61.5%  60.6% . b

© 31.7% - 36,02 37.3% 13.3%  36.3% 25.0%8 27.82 -
CL657 0.225  0.520  0.412  0.000 --0.182 - 0.226 =0.183 | E
46.5% 57.8%  52.9%  30.0%. 30.3%  48.3%  33.82 E

30.3%  22.5%  21.6%  36.7%  36.42  31.03 . 47.9% -

CL639 -0,035 0.146  0.255 =0.500 =-0.152 =0.293 =8.254 ;
35.5% 37.8%  49.0% 10.02  30.3% 31,12  29.62 | .o
40.32  31.1%  33.4%- 46.6%  39.4%  5L.7%  52.1% ‘
CL655 -0.194  -0.505 -0.373  0.033 -0.394  0.308  0.197
32.3% 19.4%  25.5%  35.7%  27.2%  52.0%  49.22 | '
49.6%  56.3%  59.8%  40.0%  54.6%2  36.6%  34.5Z -
CL660 -0.283  -0.049 < -0.028 =-0.767 =-1.000 -D.259 =-0.471 | | .
28.37 - 33.1%  38.2%  10.0% . 15.1%  29.3%  20.0% .
| 47.04  35.92  35.3%  70.0%  72.8% 48.3%  57.12 .
CL65¢ -0.371  0.087 =-0.176 < -0.567 ~-1.000 =-0.784 -0.&E9 | |

27.4%  44.7%  32.3%  13.4%  12.2% 9.8%  19.7%
51.6%  .33.0%8  45.1%  56.7%  72.8%  66.7%  67.2%

- 230
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‘Who/Time (continued) -
Total AT MT Jc MA SP TE PR
CLE51 <1.09 =0.816 ~1.311 -1.067. ~-1.515 =0.942 =1.115
- 6.3r  10.7¢  1.9% 10.02  0.0%.  9.6% ' %.9% o
8l.2t  69.9% 88.4% 76.72  96.9%  80.73  81.9% -
CL6S8 -1.287  -1.068 <-1.157 -1.267 ~1.515 =1.534 -1.493
‘ . 6.3 7.8%  9.8%  6.7%  0.0%  3.4%  4.2%
88.9% . 85.4%7  83.3%  93.3% .96.9%2  93.12. 93.02
<
-~
>
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Susmary: Computer Literac

® ‘Tvo goals for computer literacy wers sim s:rong support (over 802). -
; to devalop legieal thinki.ng abuinies and t.o prepare for thc fumc.

Eomur. moderately s::ong suppnrt (ahove 60%) was 3£vm to the re-

)

uini.n.gthree goals. - B |
\ Five cmpute: lite.:aey content tapi.cs vere strongly suppnrud (by m

802) for incIusim in the cu::i:ulun. types of pron-u m can h o
solved hg a computer, socie:ai roles of computecs, w:iting progtm _
in a simple compur.er language, flow charting, and the operation ef a ’
programmable calcula:a:. _ ) . B
e The resources for computer literacy supported most strmgiy (above
g

- 802) were mini-cqmpute:s and terminals connected to 8 la:se computer. S

&cField tripsfto observe computers 1iu use was supp&:ﬁed by 74.1%. Four

other resources were given" moderate support (632 to 681). N

* @ Support for items about to whom and whén computer literacy topics

should be taught were less strongly supported than items in other 3

R _clusters. Highest support (67.7%) was given to integration of to§ ics

- within the curriculum from grades R-12. ‘ _ o

a "3 (\‘ ‘
7 . 232
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. . ** Problem Solving R ,
- All prafessionsl samples were ssked to :espon& toe ten gssis fer )
. problen solving. OE these ten, ‘£ive were s:rongly suppor:ed" : .
‘ .502. To develép methods of th:l.nking and logical reasoning (95.42) —
B ' 506. To scqairsgikillsnnssssss:y for living in‘tsdsy’s uurld’(SB.SX)
509. To acquire problem-solving techniques that are vital to having
T a well-rounded education (85.8%) . .
“ - ‘508. To develop creative thought prscesses'téé.zz)
505. ‘To apply recently taught ms:hsmsticsl ideas (84. az)
Four other itens were given moderately s::ang suppor:. o
| sio. Te enhsnce the ability to spply msthemstiss in sciense (78 62)
507. To develop the skills to approach new topics in msthematics | .
independently (76.22) : . | >
’ 504. To lesmm how to read mathematics (73.6%)
501. To prey}de a setting for practicing ssmputaﬁﬁsnal skills'(SS.Qz) .
The tenth’statement was only weakly supported: - o ,;
< c 503. To identify students who possess mathemstical talent (46 5%)
a
. L
‘ 293
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4.3%

?_,:'_,?Guh | . ) i f :
Total AT MT Ic MA sP TE . PR s8___»r
’ . ¢, : . ) . = . ) ‘ -~ \" ‘ \‘ '.’
PBSO2 ,1.588  1.642 1.524 1,714 . 1,710 © ‘1,561  1.529 e . «jf%
95.4%  94.8% 94.3%  100.0%  93.5%  94.7% 97,12 4 "%
~1.62  0.02 3.9% 0.03 - 0.02 3.5  0.0% - 8
PRS0 1.319 1,365 1,352  1.679  1.032  1.333 1.174 }if
85.8% 87.5% 89.5%  100.0%  71.0%2  85.9%  78.3% i
- 2.9% 2,1% 3.8%2 . 0.08 9.7  1.82 | 1.4%
PBSOS 1.284  1.604 1.410  1.500 0.871  1.105  0.900 _
| 86.3% - 94.8% 91.4%  89.3%  74.2%  84.2%  72.8% =
3.62 1.0 4.8% 0.02  9.7% . 3.6%  4.3% i
o ’
P8S08 1.282  1.281 1.260  1.250 1,258 . 1.263  1.357 2
© 84,2% - 84.4%  83.6%  89.3%  80.6%  82.5%  85.7% i
L 44 %1% 5.8% 3.62. 9.72 - 3.5%  1.42 ) .
PBSOS  1.132  1.250 1.181  1.071 19065  0.982  1.071 o
| 84.0%  88.5% 83.8%  78.5%  83.9%  80.77  82.9% -
PB507 -1.036  0.958° 0.933  1.107 '1.000 1,175 1.171 d ) |
: 7602 : 73.02* 76.2% 7104z 6?07z 7702% 85.7: ot
5.2% 3.1% - 9.5% 0.02  6.4% 3.6 4.3%
PRSI0 0.959  0.969 1.010 1,179 1,129 0.702 0.914 °
78.6%  79.2% 80.0% 89.3%  9003%  64.9%  77.1%
309! ‘ 5.2z 4.82 0.03 0.93 7002 1041 ’
 PBSQ4 0.922 . 0.846 L.143  1.036  0.903 0.684  0.857 -~
' 73.6% 70.9%, 83.8% 75 9% 77.5%  63.2%  68.6%. a
6.08 9.4%  4.8% - 3.6% 3.8 7.0% "
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“Gonals (continusd)
,", - .l

Total AT NP & MA sp.TE

Pasor  0.798  1.000 0.971  0.929  0.833 0.5  0.400
- 68.9% 75.8%  75.2% 75.0%  77.5%  54.4% ' 55.7%
'16.12 13,72 12,42 14.32 9.7%2 © 17.5%- 27.1%
 PBSO3  0.416 0.448 0.476 0.393  0.419 0.281  0.400

46.5% 46,9% 52.3%  46.4% 48.4%  43.8%  38.6%
15.52 = 16.72 15.3% 21.4%  13.0% 17.62 3.1.51
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eennnt for Ehnnu Sehmi Seudnntl i! o P

mn. S?. and TE mplu vere nknﬁ to :upond to r.gn .:u:mu_‘

:cgazdi.na problem=golving :cchniquc%m: night. hc tmhe ;o chmtuy ‘

students. Three of these techniques were s:rmly :upmud. f,‘f" “"”““f‘

' - b

489. Conr.:uc: a :ahh and search for mum (92.62)

485. Translate the problem into nusber :mtmu or cqua:im (s8. 62) o

433. Write and solve a simpler p:ebinn, thnn gr.nnd the mlu:im
. ' to the original p:cblu {87.22) " | :
m« o:hers :eceived mdcrauly strong support' | | .o ;

488. Draw a picture, diagram, or guph to rep:ucnt the prcblan
| si:uuicn (76.32)

)

486. Guess and test pessibie sclutions (76;32,)

490. Teach primarily giobal problm-mlvins ideas (e.s.. read -
plan, work, check) (71.0%) X .

Two items received only minml suppcrt* o
484, Explore the problem by using flow, charts (56.42) =
487. Start with an approximate answer and work backwards (56;3#)
. . . #
There was equivocal support for the ,remainsng two items:
+ 481l. Categorize problems into specific types ..., then teach &
method of solution for each type (supported by 44.22, opposed
by 41.02)
482. Generate many possible answers using a calculator or computer,
s then check to see which one meets the conditions of the p:nblm
{suppocted by 36. sz, opposed by 42.6%)
,ﬂ‘hile some differences between saumples can be not-d, in only twe
instances does it appear remarkable. The TE saxple is decidedly less

supportive of teaching ~3].(:?3&11 problem-solving ideas Ei:m 490) than the .

other two samples. And on item 481, the AT sample expresses far more

approval for categorizing problems.
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canﬁcnt for el

Tetil

£~

" AT

students

'cgtnta ’aeknnl ’
A

s

g

JC

. T
LI
. - *

1,417

PB48Y
 82.4%

\3.31
. \ :

PB4SS | 1.234
' 88/62
6.2
.9nf§§ff’i.147
T 87.2%
- 473
£ 6.924
264.3%
13.4%
0.905
76.3%
11.4%
0.895
71.0%
14.7%
0.483
56.4%
17.12

0.429

|  54.3%
. 21.5%

1.253

89.9%

| 6.12
" 1,020

. 83.8%

10.12

o=

1.020
84.9%

6.02
0.848
72.7%
17.1%
0.838

73.7%
13.12

0.969

73.5%
9.22

- 0.394

52.6%

21.2%

0.398
53.1%

22,57
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oatent for elementary school students (continued),

i A

- [he

NT

-

raadl

Totsl - AT
.0.500 ¢
58.2%
27.5%

=0.071

39,42 "
40.52

0,076
46.2%
| 41.0%
28682 -9':152
L, 36.5%
42.6%

o § ' ¢
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., supporr. at :he elemen:ary level were .given mder‘,n:ely st:cns wpya:t at " n | Cea
. «©he secondary level-al:haugh at a lnwc: level. Support was cmiﬁnra?ly
| weaker for :mhins.p:m‘i'ily global p:oblm—:elvin'g ideas (item 500) than |

..
]

" for the corresponding item (490) at the elemantary level._

«f

Contant for S‘icmd: School Stu&tnn BI§) ot oot |
. 'nu m‘. Jc. HA, sP, and T2 nuplu vere g:lm apprcxintdy thn uxn
ten ttumts abau: problu-—:alving tachniquu that ths AT, Sh nnd 'm
unplu vers given, but vere .nknd :o rm‘g‘ £o their mpmp:ktm fa: “
mMuy s:udnnt.s. | (I:m 495 dii‘fcné by cae word; - :l:u 696 inemdnd feo
“writing a em)puter program' as nl.t as using ﬂoc chnu ) m thrae o

items most strongly supported (by over 842) were mcuy ‘the ‘scme items . e N
most strongly supported at the elmmy ievel. 'j"‘ y T | i

' sm.mz.y, two of the three statemants givm mdcutcly strong

For the remaining items, support at th? secend;ry lcvc.l was wesak, .
and (except for ite:n 491) at a lower level th.ln for t.hn elepantary school
focus. There was even more oppesi:j.on to using the calculator or computer

to gnne:ite and check answers (item 492, _suppo:ted by 30.0%2, opposed “by

L8
e
e
]
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(49.52).
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sontent for sscondary schopl students
Toeal AT My Jc WA s TB PR’
°B4SS  1.328 © 71146 1,036 C1.333  1.475 | 1.606,
89.7% - ¢ 86.4%  .82.2%°° 91.7% . 91.5% T 95.8%.
.. 5.1: 5.3: 7-1: 0-02 ‘ 608.2.. 2-8: 9
PB495, 1.201 . G.M.lﬂ 1.202 . 13339 - 1.408
. - ' & . .
| 88.0% 81.9% -78.5%  87.5% . 89.8%  S1.5% - -
. 8.2 13,58 10.7% © 0.0 8527 2.82 °
PB493  1.167 \\ : ©1.0277 7 1,036 1,375 1.186 , - 1.352
. 843z .\ - 80z  82.i% . 83.37 8B 9Lex -
I 1Y -} - 8.1% °  0.08 428 T 347 2, 8% . .
FB498  0.628 0.3 0.571  0.08 0780 o912 L .
- 62.8% 50.4%  57.2% a?éxéz 66.1% - - 76.1%
19.1% - 27.0%. | 14.3% . 16,92 11.3% |
PBAS6  0.560 T 0.279  0.857 o.5§§' 0.627  0.817 N
* 63.1% " 54-02 . 71052 66-62\' 55.13 700&'z " .
2357 34.2% 3.6%  25.0%°. 20.4% , 16.9% . .
PB500  0.555 0.600  0.071° 0.125 ' 0.729 , 0.676 Y
55.4% 56.3% 35.7%  41.7% _ 66,1% 57.8% =
17.8% 163z 3212 25,08 13.621 © IS.5% . )
PB4gs _D.212 0,098 - 0.075  0.125  0.576  0.479
49.4% * . 40.5% 46.4%  37.5%  62.7%  57.8% -
\o27.62 . 39.63  32.2%  20.8%, 17.0% 18,32,
PB4JL  0.099 -  0.541  -0.214 ' 0j042  0.03¢ -0.394 _
47.8% | 60.3% '_35.7%  50.0%  45.8%  33.9%
39.6% 27.0% {‘46 5% 41.7%  40.7%  55.0%

¥
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Contant for secondary school students (continued)

-~
-

Total AT MT Jc MA ____SP. 1B PR
PB4S7 0.082  -0.198  0.071  0.375 0,102  0.408
42.0% 36,28 28.5%\ 50.0% = 40.7%7  57.7%
| 37.6% 49.5%  IDWE  29.1% © 35.6%  29.5%
PB49Z =0.273 -0.270  =0.036 -0.782 -0.220 -0.239
* 30.02 | 27.9%  39.3%  20.9%  32.2%  31.0%
L3 .
. - < \\
| \




_Besources (PBY)) S e e

[y a

This cluster contained fif:cen types of rcsourcet that nish: b& use~
ful in teaching problem solving Four of these fifteen statements were
strongly supported by qver 802' _ h . | _'- .'

525.- A resource suios to real-life problems (87.72)

. 513. .In-service training en problemssolvios methods for ali teachers
a who teach mathematics (83.42) : .

. 517. Materials in every class for modeling p:obl«-s ‘and- problun “
solutions (83.02) o .

— ' 514. Supplementary materials which contain many more problems like
| those in tqstbooks (80.72)

Six other :esouzces were alsoc well supported: e ﬂff ' - M;g
RN
511. Computers for problem exploration (79.02)
520. BHand-held calculators for use in problen~solvins situations (76. 22)

' 512. Textbook modules for teaching app:optia:e problem~solving . stra:egies
(heuristics) at every grade level (76. 22)

516, Card files of problems (72. 72) ' < | . '
524. Praotice tests similar to standardized prohlem solving tesgts (74.52) }
518, Materials for problemrsolving contests and competitions £67.2%)

6ne’1:em was. given only minimal sﬁpport; ,

519. Laboratory resources outside the school for problem investigation .
(59.9%} .

: o . | o=

‘Support was weak and rather equivocal for three iteus:

<

. 523. More time for mathematics (e.g., longer class periods) (supported
by 44.6%, opposed by 27.8%) .

k‘, 515. Resource boohs with problems that appeal to girls (supported by
‘ by 47.2%, opposed by 34.6%)

“521. Resource books of problems written espeoially for ethnic minority
studeats (supported by 35.9Z, opposed by 40.2ZF) .

There was strong disagreement with the finsl statement:

~ 522. Textbooks with all verbsl problems in a single chapter (supported
by S oz, opposed by 80.1%)




294 ‘ 5
Differences 'qong samples are notable on some items. For instance,

" the MA sample :Lg far less suppor:ive of resource guides to real-life p:ob- T *

- lems (item 525) and card files of problems (item 516) than ather sauples. =

The MT sanple approves "of in-service :xdnins on ptoblen-solving methods S

- | (item 513) less than do other samples. Both the MT and AT samples want - | "
| computers (item 5115 '‘and calculators (item 520) less than do the other two
samples. The AT sample would like modules (item 512) more than other sam~

ples. And other examples are apparent in other items. A _ ("‘-—’

7’
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o -
Resources Il
Total AT MT 3 MA SP PR SB P
pBS25 1.282 T 1.372 1.212  1.406  1.133
| 87.7% 91.8%7  84.6% 96.9%  76.6%
4.8%  4.9%  5.8% 0.0  6.7% ;
'PBS13  1.265  1.372 1.076  1.438 1,400 ;o
83.4%  88.4% 75.3%  90.7%  90.0% s
7.1% 7.0 8.6% 312 6.7%
PBS17  1.206  1.419 2.057  1.094 1.233
83.01  89.6% 77.1%2 7 81.3%  86.6%
5.5 4.7%  5.8% 6.3 6.7%
PESL4 1.075  1.138 1.105 - 1.031  0.833
80.7¢  81.6% 82.9%  81.3%  70.0%
. 10,28 1l.4% 7.7% 9.4%  16.7% g
PBS11  1.016  0.871 0.924  1.375  1.367 . ;
. 79.0% 71.8%  77.1% 93.8%  90.0%
11.5¢  11.8% 15.3% 0.0¢  10.0%
PB520 0.976  0.859 0.838  1.469 ' 1.267
. 76.2% 70.6%  74.3% 90.7% . 83.32
13.12  16.5% 16.2% 0.0z  6.7% 4
pes12  0.972  1.128 0.848  1.000  0.933 ’
- 76.2% . B4.9% 71.5% . 78.2%  66.6% .
8.3 - 4.7% 10.52  12.52  6.7%
PB516 0.810°  0.953 O0.857  0.656  0.400 |
72,72 79.0% 75.2%4  65.7%  53.3%
12.37  12.8% 10.5% 9.4%  20.0%



‘Resources (conginrhed) , - o
: s . “ | o
—Total AT MT Jc MA - sp PR SB _Pr
PB524  0.714 | 0.682 0.837 0.781  0.533 \
74,54 | 68.22 80.8%  78.1%  66.6%
14,82 | 16,582 11.52  12.5%  23.3%
PB5S18  0.715 0.616 0.771 _ 0.562 0.967
67.22 = 61.7% 69.5%  65.7% 76.7%
PB519 0.544  0.647 0.438  0.625  0.533
| 59.9% 67.0% 55.2% - 56.2%  60.0%
17.12  14.2% 22,92 9.42  13.3% |
PB523 0.161  0.096 =-0.019  0.719  0.367 .8
44.6%  45.7% 36.6%  62.5%  50,0%
27.8%  32.6% 33.7% 3.1%  20.0%
PB515. 0.122  0.126 0.076  0.375 0,000
| 47.2%  47.1%  46.6%  56.32°  40.0% .-
34.6%  35.6% 36.2%  21.9%  40.0%
PBS2L -0.167  0.047 -0.250  -0.219  =0.433
| 35.9% 42.3% 35.6% 34.4%  20.0%
40,22  34.2% 45.2% 37.5% . 43.3%
PBS22 -1.270  -1.326 -1.125  -1.313 -1.567 )
8.0% 7.0 10.5% 8.4%  0.0% s
80.1%  81.4% 75.0%  84.4%  90.0% ‘



'_SX‘ | - ‘
Fifteen s:sr-sents ahau: tesshing strstegies:sers pressnsed ta :hstr

AT, MT, JC, and MA samples. Three of :hsse.uere s:rongly supporte&'

527. Problem assignments are designed to chsllcsge s:ndents to
: think. (9?.42)

535, Prsjec:s that involve real-life prohien situations should be‘
O sssigned to individuals or teams of students. (83.92)

- 532. Prnblsns are used to in::sduce usthemstical topics. - (33,23)7“jv3?=;“;
A statement similar to item 532 was given to the Isy-sssg;es;ae§sy gsvs'-h

it slightly less support. . . *‘?

787. Each new msthemscical topic is in:radueed uith a prsblen to
be solved. (75. 62) A , .

Four osher items vere siven wsderstely s:rong suppsrt by ths profes-
‘sionsl samples: ‘

'526. Students work in- smsll groups to sslve problems (73.6%)

B , 538. Problems are given in which the use of physicsl materials uill . e
T : aid is the solu:ian. (74. OZ) _ _ . Culg

-

- _ : 536. Students are shown how to solve & problem, then similsr P

i o _ tice problems are assigned. (71.92) ﬁ\
f 539. Preblems are given that do not hsse essc:ly\sns correct’ answer.
ot : ;o (61 1%2) \ - | -

B

There wss minimal support for two. items ssd wesk support fcr a third' _

533. Students are taught to selve problems sceerding to :ypes.
(55.7%) .

540. %peeific objeetives, criterien-referenee testing, and other ’ -3
materials are {ncluded to encourage use of a msstery lesrning
or individually paced model. (56.92) -

ted

. 528. Students are required to create problems ‘and exchange themiwith
e . one another for solution. (47 8%)

£y

"'For two items.-support was minimsl ssd the percentage mot fsvering the
S isems was rs:her close to the percentage supporting them:

. i . 531. Mbre than 50X of the iss:rue:ionsl time is devoted to drill and
. practice on problem solving. (supported by Gl.Sz,voppgsed by 34.6%)

o

'3

G . I R




SO0 s

Fe: :hn :mining itexs, oppoaition was fu: s:rmgcr than aupport:
' 537,

529.

-

534. .

This last

| ‘was even more negacive. with 91.0% disagreeing.
. i

pictures, charts, et cetera. (supported by 28.13. apposed by |

R A e v b b Mim,umm BN
PR See . B o

m o

‘Probiems are tncluded that muin more than a. sinsh: cm: e
perici to solve. (aupper:ed by, 33.52%, appcm by 42.”)

®

Sfudents are expected to read formal presentations ;hout pmb- -
lem-solving methods before classroom activities are devored to.
these ideas. (supported by 25.12, cpposed by 52.22) |
Rudins is de—»enphssize& by p:esentins p:ablm ci-ally or wir.h

x.z)

Oaly pro‘ﬁlems which. s:udents can ansver quic.kly are misned L
{supported by 6.5%, opposed by 84.8%) . X

L)

item was also given to t.he lay samgles (as item 761); reaction
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fﬁlthnds

R4

Total

MA

PBS27  1.538

. >rl_,~;“-. ' 97.4% |

Co1a
PB535 1175

83.9%

3.3%

 ?8532 0.996
o 83.2%

6.5%

787  0.965
‘ 75.6%
( 4.5%
_PBS26  0.883
T ’“—-»;.',53 . 62

N ¥ 4 4

PBS38 0.836

- 74,08 -

8.42

k3

PB536  0.799
71.9%

12.5%
PBS33 0,509

‘ 55,7%
17.12

‘AE O MT
1.588 1.492
1.0% 1.7%
1.347 1.120
8§9.12 80.4%2
1.0% 3,4%
5-804 '1.060
75.5% 85.5%
11. 82 ‘7‘4 3%
. by
- "‘%:;;t”‘ o
1.050 0.814
80,02 72.1%
7.02 16.1%Z
1050 0.709 .
83.1% .70.0% -
4.0% 11.92
0.861 0.812
72. 3; ‘ 74.3% .
12.92 11.1%
0.618 0.538
'56.8%  59.8%
10.8% .;s.oz

. 1.531  1.565
100.0%  100.0%

0.0%

0.875

70.8%
12.52

1.292
. 95.8%

0.0%2

0.304

- 43.52

26.0%

0.625

62.5% .

s.ix
0.667
66.7%

16.7%

0.333'

45.8%
25.02

e
o
G

. 73.5%
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- Total

?xpthods (éé?:inuoﬁ)?'

~

.M

JC

i

MA

PR

PBS39  0.500
L 61.7%
TEe - , 2101‘
'PB540  0.45T
. 54.9%

18.32
PE528  0.406
21.1%2
PB531  0.098
| 41.5%

PR530 -0.113
42.9%

'PBS537 -0.387

e 25.%

| 52.2%
PBS29 <0.416

PES34 -1.167
% 6.5%

: 3" \\. '

e Q ('\\
~ERIC :
e: R\R l]uf\

o FullToxt Provided by ERI

- AT

0.663
67.4%

. 18.8%

0.620
61.0%
15,02
0.618
56.5%

12.7%

0.069

40,2%; .

38.2%

~-0.176

33,3%
44,28

-0.743

11,92

B3

© 54.1%2 . -

.. 63.3%

0.119
48.6%
36.7%

-1.186

5.9%

. K}

0.308

55:5: -

26.52

0.385

53.8%
18.8%
0.271
41.5%
28.0%
0.043

33.32

~0.085
32.5%
42.7%
-0.179
34,12
44,42
'_‘00 692 R
18.8%
63.2%
-lo 111
8.6%

0.500 .
. 66.6%
8.42

62,53
~18.8%

| 0.344
46.9%

18.7%2

0.427
50.02

15.6%

"0.59
62.52
15.62

-0.21%

25.0%
46.92

=0.250

31.3%2

56.3%

0,500
15.7%
56.3%
6.2%

S . 84.8% 8431 82,92 84.4%.

0.750

0.208

45.9%

29.22
. 0.125

37.5%
25.2%

=0.167

37.5%
50.0%

0.167

50.0%
33.32

-0.083

29,2%
37.5%

"10 203

4.2%

79.1%

0.0%
95.8%
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Mathods (contiaued) _ :
oF , 1Y . .
Tocal AT Jjc SP T S8 PT
761 - =1.269 ‘ ) | <1.207 -1.322 =1.400
B ' 5.28 ¢ 5.5% 4&.4%

91.0% 89.6% 92,23  93.3%

o
& * ‘“
3L -7



In thl elu::cr on.whcn and to uhan p:oblcn snlvins lhnnld be :ausht. . ,%é%
| ‘“‘tun items received moderately siroug support frnn.p:afcxaiunsl t:nplns. -”_:¥:ﬁ;}f ?§
. 550. Students should be taught to find p:cum vri.:mn tim:ms T
N ' (79.6%) o o -
'%5*~ ” . ‘543. Short p:ablen-selving un&ts ahnul& be inslu&od after ltch

| nathcma:ical :opic is taugut. (78.72)
thg the lay sanples wure givun iten 543 (as item 766), thgi:_rn:pan:e

‘Hxazbe:yggtrongly suppc::iqs (96.82).. . - S . ‘ . :
uiniml support was given one iten. .:g R e

- . . Sy
W

548. An inte:disciplina:y prablem-solving course ahould hc -offered.
(58.7:)

For the remaining ‘items,’ more disagreel :has ag:eed, ave: 902, in ‘ '*‘lﬂm%ﬁ

- . 3 .

fact, failed to acceg:“:he last four items listgd.

S41. A separate prcblem-scizing course, lasting at least one semester, 'Hf*fmﬁﬁ
. : should be required of all students before high schnol sr&dun:&on.
. : (tuppc::ed by 40.5%, opposed by 45.3%)°

547. Ali problem solving should. be_done withia exi.stias mathematics _
courses. (supported by 37. 12, opposed by‘48 2%)

364, Hhst scudents should s:udy practical applications of mathe~ R
: matics; only a few should study puzzles or esoteric mathemati- = e
cal prohlems (supported by 31.8%, eppcled by 57. &3) . 9

e . 542. Problem solving is a func:ion of intelligence and camnot really
: be taught except to gifted students. (supported by 5. 1%, op-,
posed by 90.62) o B s L .

549. Problem solviﬁs should nSt be taught in the elementary grades.
(supported by. 5.0%, opposed by 91.1%)

546, Differént problem-solving courses should’ be offered for sirlt. ‘ ;
(suppo:ted by 3.1:, opposed by 94.2%) . . Q =3 i

- . S45. - Problem solving is important only for cnllcge-baund s:udents.
(:uppor:ed by 2.2%, opposed by 96«82) , .

Two of these icems were, ax$g¢giv¢n to.the lay :aaples. {ten 541 -

) (u ites 774) and item 545 (as item 748). While the combined response was not ,
. S '- SANE . )
- ¥ o . . \ . .
311 .

iy
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a
4

vidlly dinimilcr far i:m 563. ;nd 774. thnu was aivcrgmn ACTOSS BAm~
plu. The SB md I'T s,nphs vers, hmvcr, cicn to m &T nnple in givins

mﬁpor: at a n:niul leval to requiring a prablu-solvins course for high
. f’e ' , N
school sndu;tion. o - . - .

-

—

I.ay mples disag:ead with item 7&8 (thae problm-mlvins is more

important for college-bound students). However, the s::dng:n‘cf‘:he op- ¢

position is decidedly less Ear she lay mgln (68.0%) than for the p:afu- 3

o -

sional samples (96. sz) | L B
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Who/Time \ )
. ‘_ . ‘ ] \ - ) ' \ . -
_ Total AT Mr v JC MA SP "TE PR SB PT_
PSSO, 1.043 . 0.903  0.849  1.176 .1.000  1.305 1310 P
1 79.6%.  74.8% . 69.8% 88.3%  76.7%  91.6% ' 90.2% i
- 6.22 10.7% 7.62  2.9% 6.7% 1.72  2.8% ' .
. - . ‘ g . ®
PB543  0.906 0.971 ©0.916  1.059. 0.933  0.898 - 0.718
© 78.8% ° 78.4%  79.8%  88.2%  83.3%  74.6%  74.6%
11.8% 12.82 9.22  S8.8%  13.3%  13.6%  14.1%
766 1.390 - 1.362 1.326  1.822
| 96.8% \ . | 97.1%  94.4%  100.0%
1.5: ' ' - ) - ‘ 1-7: ' 202£ 000“
PBS4S  0.505 0.786  0.286 0.706  0.467 0.390 0.478 . X S
| 58.7% 71.9% . 49.6% 67.6%  60.0%  54.3%  53.5%
17.7% 1073 24.3%7  11.8% 20,08 1872  18.3%
PESGl -0.015  0.515  0.053  0.273 -0.367 =-0.390 =-0.56%p -
" 40.5%  57.4% 42,13 48.5% . 30.0%2  28.8%  24.02
45.3% 25.8%  42.8%  36.4%  56.7%  61.0%  63.4% |
7% 0314 8 S T 0.227 0.461 0,673
47.3% . S A K 44,1%  53.92  59.2%
| 26.3% o | o | 20.5% 22,42 10.2%
'PBSAT -0.140° ~-0.480 . 0.000 -0.235 -0.267 - 0.017 = 0.085 , o |
37.1%  26.4%  37.9%  32.3% 30,08 , 45.7%  49.3% o | .

Al

PBS44 -0.361  -0.461 =0.176 < -0.206 , -0.500 =-0.288 =0,606

31.8% 29.4% 38.7%  35.3%  23.3%  32.2%  25.3% ;o
570 “z 62.8: 4906% 53001 . -63-3% : éenoz ‘. 6304: " .-

f ' ‘ . :
N | . E ,‘ C '313 o ! o F . -
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Who/Time (continued) | o~ S . -
o . R o ; | ‘ -
-__ Total AT Mr T30 MA . sp - TR - PR S8 PT
PES42 ~1.345 ' 1,475 -1.084 =1.147 ~-1.300 "~1.644 ~1.465 . O~ .

5.1 . . 2,08 c 8.4% 5.80 0 3.3% 5. 42% 0 >~
90.62 ' 43.08 87.4% ' 82.4%  90.0% - 94.9T  92.93

.?3549 ‘-10552 o -10471 -1-328~‘“-10559 ;1;500 ;10915 ‘1.718

5,02 5.9%  7.6%  5.8%  3.3T7 0.08  4.2% : -
‘ 91.1: 88.3; 85:?: 91-1: : 96072 '10930:. 94042
PBSS =1.647  =1.775 -1.525 =-1.500  ~1.333 ~1.831 ~-1.718
2.22 1.0t - 1.7% 5.9 6.6  1.7%  1.4% |
. 96.8%  99.02  95.8% 94,27 90.0¢ 98.3% 98.52 , = |
748 - -0.642 . -  0.566 -0.794 -0.667.
' 23.9% R : .. ".26.8% . 17.2%  26.7%
68-0: o l . | T e 64002.' -7301: v73033
PB546 -1.701  -1.706 -1.538 ~1.765 ~1.800 =-1.797 '=1.817 | )
' 3.1% 3.00  5.92  2.9%  0.0%  1.7% 142 -
94.2¢  93.2% 89.9%  94.12 100.0% 98.3% 97.28 ., . . .
. SN i . .
- ! ; ¥
w 't ' p
. "
A .
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| ~ Sunmary: Problen Solving : o ",7“7 1 L V"ﬂ‘?‘LQT&;i?"
L4 Five of 10 goals for problem salving vere s::ungly supported (by over
ifﬂ . 7T 80%). These pertained to devalaping‘ns:hnda of :hinking and rea:oning

- o mqui:in.g skills needed neor today's world”, acquiring :achn:.qm vital

IR |

;;_ to a uullsraunded education, &evelepins creative thnught pracesses, and

&

T o &pplying recen;ly taught ideas. Four other goals weére given modgratcly | '3 ~“.;i}
| a:r&ig support. B | S ' Co ‘
) Q‘Teanhing of :hree problemrsolvins techniques receivné s::ang,suppar:'
construc:ing a table aqd ‘searching for patterns, writing an equation |
; "; : for a problem, and 501ving a simpler problem first. Receiving almnst
: - 48 much suppo:: (cver 741) were drawing a picture aud suessing-and- 4 .
testing. ' o S o | _' f
‘s The same three prbblgmrsolving,fec@niques most strangly supported at o
| the élementary level were é.lsa rated hi.gh'est ‘for teaching té L wd
2 - ' secandary's:uden:s. ; - ' |
i ® Four of 15 resources for :eachiug problem solving were st:qﬁgly sup-
ported: :esource guides teo real-life problems. in—se:vice :rainins
f'a:':mhers. materials far modeling problems and soluticus, and sup-
.‘plamentary ma:erials with many additional prohlems Six other resocurces
vere supported by over 6?2. N e e ‘
e | E. e Th:gb’s:rategies for teaching ptoblem solving were strongly supported:
‘problen assignments designed :o*challense s:uden:s to  think, projects | :,;uEVRQ
S 'inwolving real-1ife situations for.individnals or teams, and using T |
| profiems to introduce mathematical topics. “ _ | |
® Both pfnfa;siungi.and lay samples strongly disasteed with the statement

thgt."oqu problems which students can ansver quickly" should'bg'assigned.

—

<315
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Qm:!.tm nnvhnnmd:emmproblusc}.vingmumunught racs:nd
" support by 79%: - teaching studeats £o £iad pmblm vithia situations
and &neluding short p:ohlemcsolvin.g units after uch u:hm:i:gl :ap- ) o~

ic is uught. Seven items from :his cluste: were not mq:r.eé by. large
R " parcentsges (452 to 972). E r
-,\::’;’ ' _
,“g
i .
- . 316



' in different strands due to the emphas’s of a particular strand. Never-

. strands. In this'sec;ion, several of these across—strand themes

 differeritiated programs for special groups; use of ealehla;e:s; use of

the chapter. : ' -

-~ . e [}

Prefe:enee Su:vey- Aeross s::ands f.

-

Items within each cluster were written to have integrity to
the original strand. Fer example, the methods. eluster for whole
numbers contains several items about the use of caleulaters to teach
concepts, since the potential impact of calculators is greater for
whole numbers than for, eag, gecmetry. For this reason the methods
cluster (and all other clusters) is different for each strand. Even
items that are similar in intent may have a slightly different ﬂﬁiding

theless, several sommon ideas or themes caa be iéen:iffed.eerose different

+

are identified, and data are presented and discussed for each of them.
Major themes involve: applications; drill and practice; individualization;

computers; estimation and approximation; laboratory/activity-based - ‘ff{
epp:eaches; use of ocut-of~class activities and projects; geading.end 'iff
textbooks; use of audio/visual aids; and logic, deductive methods, and |
structure.* Summaries for each major theme are presented at the end of

For additional infermatiun oo interpreting tables, refer to the
introduction to chapter II. p

: * ¢ ‘ . '.:‘f;"j

Many of the items and clusters of items on the survey forms pertained
at least indirectly to basic skills, and are discussed throughout these
pages. However, no systematic attempt was made to focus on basic skills
since the Imstructional Affairs Committee of the National Council of Teachers
of Mathematics recently conducted such a survey. Refer to the March 1980

-issue of the Journal for Research in Mathematics Eduea:ien for a repert on

this survey.
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A mmher af qmcinns across content l::an:ls pe:tain to dtill and

puc:iee or to materials that would be used fn: érm and pm::l.ne xc:

mxpeetedly. there is relatively a:rons support fo: NOSt ef t;hne itm.
wi:h average percan:azea :&nging from 70% up. .

m topics covered in t:his sec:ion are-‘- — .
(1) Pc:ccnta,ge of mcmcicm tine for 6:111 md practm
@ t‘uc:ica (varying types) o A A
(3) Worksheets at conclusion af each lesson
(&) mw copies of w_orksheets o
(5) !hx.ic :e§pense ps;;er - :
(6) Standardized practice tests -
| (7 M‘a.st‘e.ry_ and review
s \\ » , ‘ . . |
g&-
\
| S n
" ‘
| -
| | .
‘, \«
| \
s | | -
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of ins:mctsoul time for drin and :aetice

‘Should more than soz of instructiml time be spent om drill and ¢ N
practice? Over 60% of r.he AT. M, JC, end MA samples supperted spending B
. this amount of time on d:ill and practice when :he eaa:en: wis f:actinns
‘[FDSZI The AT, MT, and Jc samples gave a similar lavel ¢f gupport
vhen the content was whdle nnmbers {WN223], while :he MA :enp le gave far
less support (38.52). For problem solving {PBS31], far less support (41 5%)
" was given by the A‘I‘. m, and MA samples; for this content area, the JC
sanple gave the same level of support (62.52) they had given for the other
two content aress. |

The SP and TE eamples'disag?eed githithie percentage .of eime beinsl‘
devoted :Q drill and practice {673. 68913 fcr bcth elementary and eeccndery .
levels, only 232 of thgse samples expressed ‘support for the itex in which
no content area was stated. On another generic (genersl) item [784], the
lay samples were as supportive as the AI, MT, JC, and MA samples were
toward one or more of the items. thle only 61. lA of the SB sample 3 _( |
supported the item, 69.4% of the PT sample and 74.?2 °§hfhe PR eample
agreed. | { | |

Apparently many of these samples (with the exception of the SB and
TE samples) are unaware of the evidence from a cluster of research studies
Ce.g_, §hipp and Deer, 1960; Shuster and‘Pigge, 1965; Zahn, 1966; Dubriel,
1978) that achievement is promoted when more than 50% of instructiomal

time is.spen: on developmental activities. Moreover, there is strong

evidence (e.g., see Weaver and Suydam, 1972) that drill programs do mot
result in better ettainmen: of methema:ical goals. Thus, Spending 50%
or mpre time on drill and practiee ceuld have aerious consequences for the

future achievement of children.
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different if thsy h;d been nmndins within & particular content area. .
On the o:har hand, they may know; or have gteéter‘b_eiigf in, the n‘surch'

‘evidence. - R N . :
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vvvvv

EPercenﬁ:age of instructional time for drill and practice N
Total _ AT M Jc MA sP TE PR sB pr_
FDS2 - 0.648  0.806 0.578 -+ 0.634  0.457 R
| 65.5% 71.8%  61.7%  65.8%  60.0% v
18.3%  15.5% 18.0%  14.6%  31.4%
w223 . 0,688 0.765  0.833  0.683  0.128
| 65.8% 66.7%  75.9% _ 63.4%  3B.5%
16.82  17.2%  11.12 22,08  25.7%
PB531  0.098  0.069  0.043  0.594 -0.167
&1.5% 40.2%  37.6%  62.5%  37.5%
34.6%  38.2%  33.3%  15.6%  50.0%
673 -0.541 | -0.428 -0.643
23.4% .. 27.0%  20.2%
| 61.3% 57.2%7  64.9%
689 -0.608 -0.443 =0.763 ~
23.3% 1, . 28.9%  18.2% _ -
. 6&. lz ) ° ' 59 ° sz 680 1z - ':r'ﬁ“::'
784 0.841 T 0.893  0.612  0.878 -
T4 2%.2% 61.1%  69.4%°
1"6 .82 14-22 : 20.03 Iﬂ.zz
48.5% 59.6%  S8.4%  63.9%  45.3%  28.02  19.28  74.2% 6112 69.4%°
21
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of acceptance; in:erestinslya only 71.92 of :h&‘professicngl samples
 supported them for problem solving [PB536], while 86.92 of :he. lay saxples

. Practice differ. Least support (less than 60%) is given to the idea. f.hst

There is a::ong auppnr: across mlcs for the p:avisicn cf drm N
‘and practice mn&:hls {FDA?, 715. 72?] It is ii:u‘u:ias to nots t.ha:
the degree of support is stronger for th&u namhh at the dluﬁ:try
lcvel {715] than at :he secendary leval [727]s mep: €or the PT uq:h. -
 which strongly. supports ‘them at bcth 1evels. ﬁnmm, the use of :udintml
for d:.tll and practice [WZI&I receivcd less suppb:: {65 12). \vith the |
“MA uaple 3s.ving thase }.it:le credence (38.22) "

-

 Two items on using problems for practice :esulted i.n differi.ng levels

supported them on the generic (general) item [793]. - | e | !

The pe:cen:ages of sgreement on seven goal sutmts :e.h:e.d te
prahabilf.ty and .statistics should be t.aught for the purpose of providins ‘
praetim with basic mathematical ideas [PS377] or wi:_h‘ basic cq_m‘putaticnai 4
sk:L‘Lls [PSBSO] There is slightly more support (60.6%) that geometry
should be taught to, practice basic‘arithmetic and algebtaic skills 'tGHSOH .
A total of 68. 1z agree that ratio and proportion shauld be used to provide |
a setting for basic ,camputationgl skills [RP#S?I An even larger pereentage 8
(68.92) feel that this is also an appropriate goal Ear problem solving
teBs01]. | ",w | o

when the phrasing :ewding drill and ptactice is exp:essed in terms
of applying recently learned mathematical ideas within problem solving B
[PB505], 84.0% suppart the geal. Similarzly, when measuremenc is viewed as
a vehicle for practicing estimation skills [MSSSO], support is very- high |
(88.1%). |




not ounly upen :he specific content invalud. 'bn:: .t.lao upon th: :pcc_

-

type ef sk.‘..ll being prac.:iced.
In :npenu to an ‘item uhich no other auple rmivad. the ?R,. SB,
andﬁ smplu gnve l:ﬁttle support to using calculato:s for doing p:cc:.ice

——-AXgicises in class {768]. :efle’cting ‘their generally adverse rm:ion to -

the un of calcuh:c:s.

i
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 Practice gvxgzng'ﬁggggz o

MT

715

727
WN214

PBS36

- 793

£5377

PS380
. 50.3%
19,3%-

FD4T

?utli B

1.304
7.32
4.0%

1.238

5.8%

1.072

81.8%
6.9%

- 0.638

65.1% .
18.4%

0.799 °

71.92
12.5%
1.260"

86.9%
4.1

0.543 "

57.7%

~15.5%°

0.440

AT
1.410

-589902

~ 5-0:

{3.658)
88.1% .

96.5% -
0.6%
(1.551)

96.0%
2.0%

0.732

66,02

0.861

72,3%
12.9%

0.840

70.4%7
8.6%

- 1.012

73.2%
. 10.9%

17.52

1.308

86.7%
'2-52, .

0.699

. 69.9%
‘%7.1!

0.812 -

7% .32

C.IZ

 0.657

64.7%

14.12 .

0.531

54 olz h‘ -"
L 17.3%

1283
93.5%
2.2%

0.769
71.8%
18.0%

0.656
65.6%

“a.s%

0.412
55.3%
. 20.3%

0.324

23.5%

s Lol )

Tt PO ie o A0
< .-"A‘N?.‘-“‘u_ ax

50.0%.

"0&1?6
- 38.2%

26.42

‘ °-6$1
- 66.7%

16.7%

0.545 -
60.6%
16.6%

15.12

. 0.333
-51.5%
213

1.338

80.0%
5.3%

1,172

- ss.az,'
6.6%--

0.308

43.4%

0.033
38.0%

- 23.32

. \\\\\\\ :3€>4§ “’”

6 32

0 982
8.6

7.2%

.0.279:__:,
42.6%
L .__22 . 92 ,

"0 .049

1,146
86.3%

1.658

96.5%

'41-551

1 96.0% -
2.0%

- 1.225

86.12
3.2%

32.8T .

26 32
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1.345

89.62

6.92.

1.36¢

88.02
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GE R

.\"A‘_ _
‘?;a;:t ice (Varyins types) (éon_i:inued) g
G302 0.610 ©0.932  0.590  0.417 ° 0.439  0.560  0.484
60.6% 72,7¢  60.7%  52.8%  51.2%  61.4%  53.1% .
S 1162 9.1z 11.22 19.52 12,22  9.4%3 . 14.02
RP437%, 0.710  0.761  1.000 1.000  0.645 - 0.458  0.352
. 68.1% 68.5% 83.0¢ 83.3%  67.8% -57.7%  49.3%
a 12.8% 15.22 ~ 6.0%  6.7% 12.97 17.0%  18.3%
PBSO1  ©0.798  1.000 0.971 . 0.929 ° 0.839  0.544 - 0.400
© 68.9% 75.8%  75.2%  75.0% 77.5% - 54.4%  55.7%
16.1% 13,72 12.42 14.3%  9.7% T 17.5%  27.1%
PBS505 1.132  1.250 1.181  1.071  1.065 . 0.982 . 1.071
| 84.0%4  88.5%  83.8%7  78.5%7  83.9% °~ 80.7%  82.9%
v 3.3% 3.12 2.9%  "3.6%  3.22  3.62  4.3%
'MS580 1.269 1.127 . 1.176  1.37%  1.111  1.507  1.437
; 88.1% 82.4% 87.0% 91.4%  83.3% 92.0%  95.32
1.4% 1.0 . 2.3% 0.0%  5.6% 0.02  0.0% |
768 -0.172 | | -0.058 .-0.298
- 38.7% -
45.9% ¢ " 42.4%
o ' .




. wnrkshut: at conciuaian uf m!s nsm

B

Ho:hhu:s for pmvsmg{:m:m at r.hc mncluion ef. each lesscn

[FDS54, AI.J.S?. GM318, RP457, MS597, 675, 691. 758] wers suppo:tcé by
/th 82: and 872 of the AT, MI, JC, and ?R mln. while the P! |
sample was even more auppertivc (93.22). 'm ¥A, SP, TE, and SB mlu
gave suppart &t 1eve1: :mgi.ag from 70.42 to 77. 62. with the TE mlc |
‘least auppe:ts.u. It s \ what snrp:ning t.hl: :hc:c is’ ae mue

Y. difference in percentuges astoss content areas and across mlu. i < I

'is also surprising that the feeling that m:kshecu should fn :vsihble

after each lesson is so stromg.
. ' ' -
o .
. . .
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A . A g «
Worksheets at conclusion of each lesson “ &g '
U : - " ‘
| Total . AT MT Jc MA SP ‘TR PR $B 2 I
¥DS4 1,241 2.330  1.266  1.146  1.000 .
| '87.0¢ 91,3z  85.1%  87.8% - 80.0%
. 3.2% 3.9%  3.1%  0.05 5.2
AL1S7 1.221  1.225 1.3  1.000° 1.029 N
81.5¢  81.4%  85.6%  72.7%  77.1%
3.6% 4.9%  1.8%  3.0¢  5.7% -
c318 1.100  1.145 1,170 1.088  0.788
| 83.2% 85.6%  87.08  82.4%  66.7%
5.2% 7.2%  5.08  0.0¢  6.,0%
RP4S7  1.213  1.133  1.355 1,152  1.029°
85.3%  82.2%  92.7%  81.82  73.5%
4.1%  .5.5%  1.8% 6.1z 5.9% ,
Ms597 1.167 | 1.152  1.251  1.333  0.79%
85.2%// 86.7%  86.2%  S1.7%  70.5%
3.7\ 4.8%  2.3%  0.02  8.8%
675 _ 0.80 0.776 . D.833
71.6% : 70.4%  72.6% '
9.7 ' 9.82  9.5%
691 0.82 0.927 0.725 .
‘ 72.91 78.02  68.1% .
A11.3%° 8.62  13.8% -~
758 0.993 ’ « 0.95  0.843  1.455
sz.iz f 8212%  77.6%  93.2%
11.7% 13,22 12.4%  4.52
sl.ly 5.4z  87.3%  83.3%  73.68  74.22  70.42 82.21  77.6%  93.2%

o
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‘ Mastar co :lu‘“ -] .wriuhuu = . Ll ’ | |
B m: mtcris‘ls wulé help :mhau uh m:hhu:s? mu idea n:.gh:
‘ ‘ bc to provide siaster c.cpiu of m:kshm: th: eould he copie.d in indi- _
- vs.dusl claasrodms. Znhe percentages of agresnent ‘on hlving master coples. &
_of m:kshun were remsrkably censis:ent scross rﬁ_l_\ conun: am: c::n.innd. . ‘
The prnfe:sioml samglea agued with .total, perncntases ranging frm su
' to 86%, except fn: _one .L:en {719] where they wére p:apoucl for the ucondtry . 'A""_j‘-:
leval. nespite the fact :hn members of the SP and TE groupa. hlu besn '
vocal in decrying the extensive use of w:kshuts in :he elemtary "school, . '3
.t ) R t.hcy gwe support at the 822. level {707). The u& wh,ﬂ hmmvg:,‘, rated "
"\‘ such materials lower than other samples did. The ™R sample express% | L
) s::ong agreement. at the 902 level fa: both elementary and secondary levels.
. The total percentages across items dndicate stmngeat support by PR. AT. and‘ .‘ oo
. MT samples, followed by sp, JC, and TE samples,\ with the MA sample least - S . ‘
P suppc:rtive. ’ o .' ) ’ s .. ,, *
. - . :
PN
A 8 * & .




. - \.‘)“
Master copies of worksheets :
Total AT T ic MA SP TE PR
D63 1.211  1.340  1.325 1,000  0.687 .
| 85.9%  90.0%  88.4%  82.6%  68.8%
7.7% 8.0  5.04  8.72  15.7% .
ALL49 1.219.  1.358  1.339  0.879  0.630
- 85.1%  89.5% - 89.6%  72.7%  66.6%
6.3% 4.3% . 5.2%  3.02  22.2% ‘
W216 1.256  1.330  1.415  1.205  0.529 °
© 85.6% 87.6%  91.8% ° B84.6%  58.8%
) 5.8% 8.3% 2.4% 0.0  17.6% .
GM309  1.113  1.443  1.085  0.941  0.641
B 81.4% . 88.6% - 82.1%  85.3% . 61.5%
8.57 = 6.4%  6.4%  8.8%  17.9%
pS387 1.181  1.258  1.257  0.853  1.000
s, 86.3% - 91..8%  86.7%  73.5%  80.8%
e 4,8% 5.2 4.5%  5.92  3.8%
RP452  1.161  1.333  1.268  0.862  0.667
" 82.8% , 87.3%  B8.7%  72.4%  64.1X
: 7.1% 6.92  5.2%  13.82  7.7%
Wss83 1.126  1.231  1.219  1.000  0.531
N 82.0%°  88.5%7  82.8%  83.3%7 - 56.9%
i 6.5% 4.8%  6.3%  6.7%  12.5%
~$gd7 ©1.052 (1.512) 1.113  0.994  1.512
" 85.8% 91.8% 82.7%  82.5%  91.8%
T 8.4% 1.8% ¢ 13.3%  10.72  1.82
“ 3-? 59 Ly ;{'
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Hsstér ‘eapi!s‘cf worksheets {cont inued)

719 0.853 (1.379)
71.9% 90.3%

12.2%

77.6% | 66.7%
408 - 1.8 12.52

0.97%  0.74 1
-

N 84.1%

89.0¢  87.2% 79.22‘“-‘ 65.3%  80.2% 76.6%

330 =
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!ﬂhﬁe remnsa gsger
Annr.hc: material to use for drill and practice is a kind of pspe:

th.;: :emls the correct auswer after the student hu wr.:ten his orx her |

'z_-eaponse. On tuo items [FDSO, mm, approximately 752 of ::hc four :

samples (AT, MT, JC.. and MA) responded that they would like magic response
paper. Interestingly, the AT sample ranked it lower :m_am otﬁer
sagples, and the MA sample much higher for fractions and decimals

than for whole numbers. - ;




‘Magic reéponse;gaper

Total

‘AT

“-JC

SP

SB

FDS0

w213

0.957

_78.9%
10.7%

0.812

73.0%
15.0%

0.950
79.0%
13.0%2
0.79
71.2%

16.52

1.000

80.42
6.5%

1.103

84.7%
12.82

72.7%
lz.u
0.500

61.7%
20.6%




B Sttndtrdize& 2:ae:iee tests .,f-u;a« .Q?'ﬁ;$effffi..m;‘; ‘“j

RN
N

' of the SP an& TE samples :hnugh: they yere needed at. the eleaentsry level ;

‘at both levels (79.3% and 74.32). Why the SP and TE samples were lass

m rasults of d:ﬂl and practice p:ogrm aze oftcn mcd by -
a:mdardized tests. Thus, drill aad p:actice m:c:ials might be prcvide& | o
in sr.anﬁardized test famts. An i:en. on sueh smd&:d.iud pncr.iee tes:s T Lol
eppeareé four times. The AT, MT, JC, and»un sanples indica:ed.they ﬂnnld o

1ike such tests at the 81 92 level for uhnle nusbers {ﬂszzo}, while 7%.5%
supported their availability for problem solviag [PB524].. m;y 52..11 o

{713] and 57 7% of the same samples supported thei: amailability at the
seeende:y level-{7253. On the other hand. the PT’sanple supperted :ﬁunn

eupeo:tive is'open to question; perhaps d;fferent defiaitions oflgn?'the
practice tests would be designe& or used were being applied.; |
On two related items, suppo:t was tenﬁbus from the AT, ﬂi, JC, end‘
MA samples. Only 48 2% supperted the need for e:anda:dized tests in
probability and statistics [PSB?I], while a elightly higher percentage
‘(54.22) favored test item banks, also for probability end statistics {98393].

Perhaps if the items had been asked for ethereccntent areas, the response

" would bhave been different.

'(Teaehing whole-number eompetetien Yto be eble to do well en-etan-
dardized tests" [WN202] was given litﬁle suppe:t“(42.0x5 by the'profeESienal‘
samples, while the lay samples gave sligh:ly more suppe:t (31.2%) teo this |
goal for teaching methema:ics‘[736]. The PT sample was notably ‘more sup-

portive (69.5%) thee-ether samples.



'Staﬂdafdized practice tests \»\
Total AT MT Jc _MA ‘sp N TE PR . SB PT
L D | S & 7 e
WN220  1.147  1.021  1.252 1,178  1.088 - g
o 8L.9% 75.0%  87.0%  84.7%  79.5% L
9.2%  15.6% 7.3% . 5.1%  2.9% N
PB526  0.741  0.682  0.837  0.781  0.533 ks
< 74.5% 68.2¢  80.8%  78.1%  66.6%
14.8¢  16.5%  11.52 12,52  23.3%
713 0.357 (1.018) | 0.536 0.188  1.018 )
. 52,1% .79.3% | 57.6%  46.9%  79.3%
24.4%  9.5% 19.22  29.4% 9.5% )
725 0.369 (0.949) 0.507 - 0.246  0.949
53.8% . 76.4% 57.6%  50.0%  76.4% _
24.17 10.0% 21,7¢  26.2%  10.0% -
PS391  0.222  -0.258  0.504  0.382 0577
N 48.2% 28,98  59.3% . 58.8% . 57.7%
31.5%  47.4%  23.9%  23.5%  15.4%
PS393 0.398  0.196 0,545 0.765  0.038
o 54.2% . 46.4%  58.9% .73.5%  38.5%
23.4% 28.9%  20.6% 8.8%  34.6% | .
WN202 *0.093 , 0.193  0.153  0.627 -0.026  0.135  -0.115 \
| 42.0%  46.7%  43.2%  48.6%  35.9%  40.31  32.8% “ >
29.6% 28.4%  28.8%  29.7%  38.4%  21.1%  34.4% o .
736 0,313 N - N 0.265 0.228° 0.7%
. 5L.2% ‘ 48.1%  '50.6%  69.5
25.8% . 26,08 31,12 14.8%




m ml ef drill and praeticc is mtery m:e is s:mns mpor:
(rmging from 85X to 1002) for mz:ery of whele-nm&er eamts.tieul
skills [WN231, 745] by all groups before graduation from high school.

If students have not mastered computational skills by the end of grade 8, o
fhew.ve:, only 49.42‘95 the total szuples e:e'willing to :equire then ':e |

take & special n:xnth—srade course on the use of eslcuhters {WZS?»I
Mastery of other enntent areas :eeeived varying 1evels of auppc::. :

- -Oaly 31.4% of the professional samples theught that all s:uden:s shnuld

" course of the 1570s should be acquired before students: enter minth grade”

master operations with decimals hut not f:aetinns [FDS&I.‘ The SF g:oup

| suppe:ted this most strongly (56.22) 5 while the JC and MA aamples were

partieularly negative teward the idea. Response :o an iten indiea:ing :hec
"by 1990 the skills and eoneepts af the traditinnal hesinnins algebra

[AL173] was supported at a similar level (32.3%). Tha: the mastery of
percentage problems should be a eanditien fer high sehnel graduetien

[RP468, 747} was supported by 63.7% of the prefessionel samples and 81. 12

of the lay samples. The JC sample responded at a higher level than :he

§

—_— e______e;he:_p:nﬁessiena1-samplesyvchefievel«eieas:eenen: of this s:oup was more
. simdlar to that ef the lay samples. .

P

————

) The icems pe::aining to review received little eupport from most ’

vgroupe. When asked about having eollege-heund students review whole-number

cemputatiun for at least three eeeks’of every school year [WN232,‘755].

Lhe PT sample gave it decidedly sttonger support [75.6%] than any a:her group.
compared to an average of cnly 25.1% for the professional samples. The

MA and TE samples were particularly non-supportive. Perhaps the idea of -
callege-bound students needing revxew is abhorrent to these samples, or

" perhaps the :erm 'at least" gave them visions of an ex:ended review proeess

 ¢~:3:355
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* . .- which mul& lhit the :m for a0TR :dvancld utmicll :ap:h:s.

No support from a.ny saxple was fm& for mr.ins to do tmﬁal work un:il
T after high schoal graduatien [MB&} cqmteney with wbnle-nmber cmn—

tation is ‘obviously expec:ed ‘before high scboal sradustion.

R
-
. ) .
. < -
S B
L] .
-
- -
< ¢ . ¥
.
LI
- ° s 5
-
’ "
Lo ¥
v -
F
- -
~
v
-
.
.
-
~ , .
* R+ )
o
« - I
< p i
. e
o - .
) S
e R
Lo
.Y
N . i
\xf“:\: ) ‘)\
- o
* . "
a _
.
\
- \AiA
-
>
s ‘
‘ .
<
- L
<&
L] . . .
-~ -
Yo
g/ ,
M
.
* -
.
- Y
v
A
- -
’ e e,
! 4
1
bl
- -
3
rd
L
- 1 ‘
.
PPN
N\ ] . ‘
-
6 °
2 g
f 3 K
® .
N & 1 “n
€ L



[

_Total

AT Mp

JC

”VHA

Sp

PR

w231
B 90.9%
- 6.6%

1,787

o 97 olz
0.6%

$?45

0.111

45.4%
34.6%

WN233

FD66 -0.498
ST 31.4%

60.12 f

AL173 ~0.223

. 32.3%
. 50.5%

RP468  0.642

21.4%°

1.189

81.1%
9.3%

- 747

w232 -0.359
’ $29.7%
55.1%

-~

1.577

. =0.160

A48.12

46.6%
- 43.6%

1.602
93.2%
3.92

91.62
. 8.4%

-0.050
37 .az

0.304
50.0%
30.4%
-0.936

21.1%
72.4%

39.62
Goﬁﬁg L'-'-Onlzl
32.6%
43,22
0.570

62.0%
24.12

.66.3%
18.92

‘0.068  ~0.437
44.7%
43.“\,

26.93
56.32

1.622

0.676

1.800
97.2%

. 0.0%

-0.265
: 35-3‘2

46.1%

-1. 231
5.1%Z

87.2%
T=0.143

.34.3%
51.4%

1.059

 82.3%
11.7%

-0.371

25.7%
48.6%

1.633

 90.0%
6.72

-0.400

46.7%

_1-147
16.7% -

82.42

-0.083

36.1%
47.3%

0.949

71.8%

18.02

-0.800

13.32

70.0% -

1.356

86.42
10.2%

- 0.288
23.3%

54.32%
32.22

0.271
54.2%

35.62
~0.716

-14.92
- 66.2%

0.474.
50.9%

1 26.3%

, =0.390

32.2%
62.72

337

1475

86.92

- 8-23 T

60.7%

24.6%

-0.213

39.3%

52.5%
~0.446

60.0%

- D443

58.6% -
. 24.3%

C-0.672

18.12
60.72

0.393

26.2%

1.737

95.4%
1.23

1.109

80.4%
10.3%

1.848
~ 100.0%

e

0.02

L
£

e tewm
.

R S
L

1.30 1,267

81.72  “82.2%

6.5 112
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i-&g:gry and review {(continued) o e

7550395 B T 0401 0.18  0.976
4948 . | VR - 48.3% . 39.8% . .75.6%;
‘ 25052 ’ o -‘ o | e ‘ © e : |

WN234 -1.111  -1.097 -1.168 -1.029 -1.300 <-1.034 -1.049 S T e

10.6%  11.62 . 9.2% 14.7% 10,02 - 15.3% 492 .
71,92 | 77.6%  79.8% 79.4%  83.4% | 74.6T  ]3.83 . L

g
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e

. given modeutely strong support (over 602) by :hc AT, MT, JC, lnd HA

‘_SM_BM.M_ o o -
‘. e nuvating wore than S0% of inst:uc:ionnl :iuc to d:ill nnd p:ae:icc a&:

SRR R e e

ERES \" \‘_

'A...

un.plu for whole numhara and fnc:iont I.itr.h tupport: (lol ,5%) was

siven to dr:ul and practice in prablm-mlving 'hy th:u

:han 502%of ins:mctiml tzu to drm and practicc, But SP md 'rz
tanplcs disagreea with this p:actice (61.3% opposc).
. Worksheet:s for providing practice at the cenclusion of uc.h lesson were

givan s:ran_g suppor:_(ahava 802) across mggy content areas. Providing

(2. SZ) for problem solving by the AT, MT, JC, and MA samples.
the §P aad TE samples gave :he idea only minimal support at the elementary
‘and se g?dary levels.

® Mastery df\whole number computational skills before graduation-from high

schoel :eceiged very strong support (from 85% to mnz) from all samples.

unplu, hweve:.

'04

. Lgy nnples gave moderately strcns suppo:: (71.42) to dmtins more

teachers with naster copies of worksheets al‘éc raceived strong support. -
e Providing drill and practice items in standardized test formats was
strongly mpported (81.%2) fa: whole numbers, and moderately supported

But

‘Sas:ery of perc\en:age problems before gtaduation received a sinila:

level of suppcrt (81 lz) fram lay samples, but more modera:e suppor: |

I

(63.72) from profese\ional samples.

-
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o
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'mu of the mm:&ty :Ltm :cnf.c to projections of m:uud'p: )

| ‘332. ,,

dsernné mhuis on the applications of m:hmtiea in the gurficulm. of

»

thn 1980:. These itans wers: = - : B | N '( .

UFS  Applications of asthematics e “ N (o
. UF28 Mathematics and ux‘u:s | " |
Urhs — &thna:ics for consuners

In a sense, suppu:: for emphasis on the applications of utm:ics 4s aven

s::onger than the strong indim of agreement would suggesf.. Very mll
pe:cen:ages of the samples would support deenued mhnu on any of- the

-{tems. For example, fo: IIFS less than 22 of the AT, m. J‘C. PR, or PT

samples (and only 2.3% of the SB sample) mpe:t. any degree of decrened
enphssis. vhile over 83% of each sample suppor: m degree of increased
emphasis. While the indices of agreement aze s:.ightly lower fa: UEZS and

- UF44, sr.ill only 5.6% and 6.1% of the pmfessional sanples wauld decrease

the curren:. empha.sis. and these percentages are lowered par::teularly by :he

~ response of the TE sam>ie. Only 1.3% of the lay ssmples would decrease

emphasis on mathematics for consumers’. < Clearly the majority of these

samples support emphasis on applications in general. and applica-~

tions for ca.re.ers and for ;cnsmers in par:icular. at or above current levels.

The lay samples were asked on other items to indicate how mpo::ant they

felt applicatioﬁs*vere in school mathematics [729, 732, 737, 7381 ~ Their

extrenely strong suppor: (above the 952 level in all bu: cne use) hdicaces
clearly that the lay samples see practical applica:.‘..ons to solve ptablems in
eve.:yday life [7291, to gain skills necessary for employment [737}, to make

consumer decisions {738}, and, to a slightly lesser extent (83. 82), to

preserve stud_enc options on \caree: and vocational choices [732] as being

{

i . , k L

\ 40
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Sowever, the ptafoniml uupln mld not mm ‘the uthnn:i:q
curriculm to practicsl concerns. . Whan asked 1f most ::udnntr :hnuld

study puctiul :ppliu:m: of mathsmatics, with only a fav ltu&ying pu:zhs

ot 'am:aric nathematical prc‘blm [P3544], anly 31.82 agresd.
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* Total

§§Ehas$§ on applications

AT

MT ' Jo- - b

L2

MA - Sp

TE

Total

PR SB

Ur8

ur2s

Ly

1.094

80.9%

3.8%

- 0.796

5.6%

0.688
60.6%

. 6.1%

- 1.329

86.9%
1.42
1.117

75.6%
2.2%

1.220 © 1.323
89.3%
0.6%
0.895  0.883

73.3% . 76.6%
4.82  5.0%

- 95,28
1.6%

0.792  0.91C

0.642.

A

0.855

‘ 6504% \\,5401: :

3.6%  4.6%
\
0.857

§9.9%

62.5%. ° 72.2%
o.ez\ 7.5%

0.862
C 720&2

. 9.02

. 0350

53.5%

10.7%

0.334
52,02

'8.93'

1.194
- 82,92

0.8%

1.322

.87.1%

1.3%

1.219
83.32

1,125

1.349

1. 1? 2023

" 79.5%
0.6% ' 2.31 .

1.204 .
 88.5%  84.9%

3.?3‘

A
\
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- N
SP ?E PR SB

i '1.802  1.846

98.1%  98.3%

0.6% 0.5%

732 1.176 ! ‘1.157 1.187-
T 83.8% ? \ 83.9%  83.6%

2.5% . CN 2.3% 3.32
737 1.576 : o 1.531 - 1.621
: ‘ .

' 85.2% 94,12  96.7%
1.1% 1,12 1.6% .

738 1.552 . 1.550  1.516

| 95.5% 95.0% . 96.1%
1:6% 1.52 . . 1.6%
‘PBS44 -0.361 . -0.461 -0.176 © -0.206 -0.500 -0.288 ' -0.606
< 31.87  29.4%  38.7%  35.3%  23.3% ' 32.2%  25.,3% '
57.4% . 62.8%2  49.6%  53.0%  63.3%  56.0%  63.4%°
o e or .
) | 343
\
\ .




gglications. General goals | ; . o B
Gc;l: nhteé to the ngpliu:iun of nthn:ties m alsc st:ongly

" supported by the ‘profes_sional samples. Goal items may be clustered into

those ' :elar.ing to applicat;icns Eenerally. to consxme: spplicaticns. and

. to m:ional or career prepa:atien. .The two items with the hmst

. perr.enaases of support (78.6% and 83.72) partain to applying mathematics

in science [?35161 ané in ethe: disciplines [PS374], alt:hough an item on

in:erpreting gtsphs ané other dat.a fer use in science snd social studiss

{P83721 receives far higher support: (9. BZ) It is inte:esting tha:

\

applying recently taught mathematical ideas is not pe:ceiveé m:e sttengly

as a goal of problem solving, when so mny textbook problems are designed

to do just that:. ‘on item PBSOS, only QAZ supported this goal. Neve:the-
less, this: iq quibbling: there is obviausly strong support across sll

samples for these- gene:al gcals related to applications.

344



‘ Ag'.'g’jliéations :__General goals

Total AT _MT Jc MA SP. TE . PR SB
| 4 , = — ~ - —
AL145 © 1.412  1.375 1.463  1.415  1.207° 1.441  1.437

91.9%  87.5%  92.6%  97.6%  86.2%  91.52  95.8%

3.22 5.2 - 3.3%  0.02 10.3% 1.7z 0.02 '
@300 1315 1.270  1.205  1.083 1146  1.573  1.516 ™

89.8%  '88.7% . 87.2%  77.8%2  82.9%  100.0% - 95.42

2.8% 4.5%  .3.4% . 8.3%  2.4%2  0.0¢  0.0%
PS372. 1.462  1.407  1.38  1.441 . 1.515  1.583  1.525
94.8%  91.3%  94.0%  9.1% - 100.0% 98.3%  95.1% ’
167 4.92  2.04 0.0z  0.02 0.02  0.0%
Ps374 1.133  1.321 1232 1.000  0.970.. 0.967°  1.049
83,72  87.6%  87.9%  73.5¢ . 81.8%  76.7%  85.2%
3.5% 3.7% . 4.0%  2.9%°  6.08  3.4% 1.6
PBS0S 1.132  .1.250 1.181  1.071  1.065 0.982  1.071
84.04  88.5%7  83.8%  78.57  83.9%  80.7% ¢ 82.9%
3.3% 3.1%  2.9%2  3.6% 3.2 3.6 4.3%
PESI0  0.959  0.965  1.010  1.179° 1.129.  0.702. 0.914
78,6% . 79.2%  80.0%  89.3%  90.3%  64.9%  77.12.°
3.9% 5.2 4.8%. 0.0%. 0.02  7.0%  1.4%
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) Agglications. Consumer gggls

N particular aspects of_uathnpa:ics. There was ggnerally s::ong suppozrt
for goals reia:ed to consumer concerns: at, the 802 and 902 levels-except _,yo;“

' for geometry [GM304], whioh :ls appa:ently not 80 st:ongly seen (58,8X) as

 Several nmaskifoomrmésohouldbeasodoftmm

related to consmerism Stronges: sypport comes for item WN207 on whole

nunbers (96 74). itens MSS?S and }55579 on measurement {(both 94.6%), ‘item.

| RP438 on ratio and ‘proportion (96.0:). and itemiPS371 on ptoﬁabilizy and

statistics (91.62)1“Suoport is slightly weaker forAixsbeBSOSAon problem

solving (86.32), item FDI0 on decimals (85.2%), and item FD4O on" fractions

(80.32). The lay samples are very supportive (97.1%) of cénsumer goals 'li

-

A

" on the gﬁneric item [781].

It is somewhat puzzling that support should be highe: fox ra:io and

proportion and less for fractions and decimals, since all are used in

~ NN

comparison of prices and quantities., When the exact questions‘a:e examined,‘
it is apparent that the tatio and propotion item- (ﬁhioh relates to percent)

is quite specific about "analyzing :he financing of a purchase such as a

-~

' new Car or a houso . On the other hand. the decimal and fract;on items

only refer‘very generally to de:ermining "best buysf.! It_seems possxble
that the dszerenoes in percentage levels relate not to the dlfferen: |
mathematics content strands, hu: to thexlevel of specificity in the wording
of each item. The, reader should be aware that differences in wording of

similar items can account for differences in the_way}thekitems were per-

ceived and answered.



Agg lications:. Consumer goals

Total AT MT_3C MA SP TE PR
fp30  1.163  1.276  1.371 1.163  0.815 1.018  0.914 -
. 85.2%  91.8%  88.0% 86.0%  77.8%  80.72  77.2% -
- .3.4% - 5% 5.2 7.0 14.82 12.37  5.7% :
FD4O 0,968 1.020 0.992  0.905  0.768
80.3%  82.7% 80.5%  81.0%  69.2%
13.7%¢  15.3%  11.9%  16.7%  11.5%
WN207 . 1.458  1.546 ¢ 1.568  1.432  1.179 . 1.462  1.295
94.7% ©  96.3%  97.3%  91.9%  87.1% ' 98.1% ' '90.1%
127 L 1.9% 0.9% 2.7%  2.6Z2  0.02 0.0%
G304  0.623 - 0.966  0.427 0.611  0.463 - 0.733  0.484
58.8% 73.1%  48.7%  61.1%  56.1%  65.4%  50.0%
. 12.6% 9.0 18,08  16.7%  12.28  9.32  9.42
PS371  1.378 . 1.317  1.333  1.441  1.333 | 1,417 1.492 f
" el.6% - '89.0%  89.9% ~ 9l.1z  87.9%  93.4%  98.32
2.2% 0 4.9% 2.0 0.0% 0.0% 3.32 0.02
RP438 1.371  1.467  1.460  1.333  1.129  1.407 . 1.211 )
94,04  95.7%  94.0%¢ - 90.0%  90.3% - 98.3%  91.6% N
2.12 . 1012 . 3.02 .‘ 6072 3022 1.72 . 0.02 ‘
PB506 1.284  1.604 ~ 1.410 1,500 * 0.871  1.105  0.900
7 86.3% 94,87 v 91.4% . 89.3% . 74.2%  84.2%  72.8%
3.6% 1,02 4.8%  0.0%  9.7%  3.6%  4.3% .
s577 1.381  1.451  1.485  1.429  L.111  1.400 °1.156
| 'g2.6%  91.2%  97.8%  91.4%  80.6% . 94.6%  89.1%
0,7% 2.9  0.0¢  0.02  0.0¢ 0.0  0.0%
347



G

' _A_\lppljica.tions : Consumer 'g"oals '(eontinuéd)
MS578  1.473  1.520  1.591 © 1.400  1.417 1.480 1219

C 94.6% - 52.1%  96.2%  S4.3%  94.4% - 97.4%  92.2% - .
".""731 ~1.587 R | - 1.577 - .F1.539 . 1.740

, 97.1% - - - Cewe o 87.4%  96.7% . 96.0%
- . 1.8% . a ’ T "1072 2-2: 02102_

s
iy




L ‘—k
.
T

‘\épplieatien3° Vocational/csree:_gosls o \5 1.' .

 content a:ess hava na:iceably lower levals of su@pnrt. Support is.we:y

)  h1gh for i:eanDZS on decimals (92.52). i:en.EDBG‘on E:accinns (96 32),
. item RP444 on ratio and p:opc:mn (86 52). item WZOI on whole numbers
'(85.32). i:em<85579 on measu:ement (84.22), and item ALléﬂ on. algebra

feceives less support, however (61 72). When asked if formal wn:k uith -“;_

suppért (above the 607% level) for such applied courses in algebra and

Although the data uy be in:arp:t:nd mﬂly as. suapcrt.:&na ‘_ !

vautinmlcareer goals, it 13 inr.eresting to note that more “aémc.ad“ e,

ot s
Tahen e

(81.3%). Another algebra item su.gges:ing that algeb:a should be :au.ght: |

"to preserve options w&:§ re.spec: to cazeer and vccar.innal choice“ I&I.l38} .

algehra should be drappqgrhecanse i: has dittle rela:ion to real—world T .° [&
problems [ALl?S, 7511, 9. 62 of the professinnal samples and 76.42 of the A

lay samples disagreed.

¥

ey

For probability and stacisﬁics {Ps378] and computer li:eracy {CL631};

57 2% and 63. 92 agreed wi:h :he goals, respectively. The tespondents may

tfeel :hat a smaller percentage of students wxll enter vocations or careers

P
r v- £ Y

employlng these skills. : In geometry [GMZQ?}, 58 1% agreed with the goal,

+ the clagsical naturé of these: programs may be seen as less rela:ed to

I

vocational or gareer}goais than:a;e'the other areas. It is possible to .

gain some insjight into the §uestian<by exanining :eépénsgs ;of;be following ' ;\
items: . o . ; | : S 'f?ey
Y AL168 A special algebra course for vocational students should be
‘770 ﬁ A S ~

- offered. _ , ' . N
n L] ’ -
GM327 A full-year course in applied geometry should be available

% sa high school elective course.

with the exception of the MA and SB samples, there is at least moderate S

geometry.
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:ers useful in va:inus voea:ions.

In geneul, 76.0% of he. p:ofess(onal
s.mples agreed, wit;h streng agtemt. (93 32 ecﬁ.ns £:

and miuimal agreement (55 92) eoming fram the MA semple.

\

a9,
»

.



. P o - o E
(Applications: Vocationsl/career goals ]
L Total AT M 3c MA sP TE. PR PT
'fD26 - 1.432  1.571  1.530  1.488  0.963  1.316  1.314; -
. 92.5%  92.8%  94.9%  93.0%  77.7%  93.0%  92.9% -
| 4.1%  2.02 352 2.3%  16.8%  5.3%  4.3% o
FD36 . 1.467 - 1.490  1.563. 1.405  1.038 T
94.3%  96.9%  95.0%  95.2%  80.8% 3
| 3.2% 2,02 3,4% 0.0% ° 11.52 5
RPG44  1.099  "1.239  1.170  1.067 . 0.903 . 1.186 = 0.845 3
: 86.5% - 90.2% - 88.0%  93.4%  80.6%  93.2%  73.3% *
_ " 2.6% 1.12  5.0%  3.3%  6.5% .0.08  ‘1.4%
§ . ’ ) ' - o - | ‘ .
'WN201  1.192 1.194  1.333  1.139 1.128  1.269  0.934
g 85.3% - 85.2% , 89.1%  80.5%  82.1% . 88.52  80.3%
g 4.9% 7.4% ° 3.6%  8.4% - -5.2%  0.08  4.9%
'MS579 1.156  1.287 ° 1.326 ,.'1.200  0.94 = 1.133° 0.719 {
s 84.2%  88.1%  90.2%  88.5%  80.5%  85.3%  64.1% . -
- 3.2% 6,08 _0.8%2  ©0.0% 5.6% 1.3% 6.3% . /
AL 1.050.  1.156  1.099 .1.220° 1.036  0.949  Q.817
© 8L.3%  85.5%  B3.4% 90.2% . 75,9%  81.3%  69.0%
%.8%  6.3% . 4.2% . 2.4%  0.08 5.1z 7.0%
AL138  0.705  0.625  0.785 ~ 0.585  0.759" 0.644  0.775
 61.7% 58.4% . 65.3% 51,2%  62.0%  61.1%  66:2%
L 9.9%  1l.4% © 9.1% . 7.3%  13.7%  10.227  8.4%
ALTS -1.685  ~1.275 ~1.855 -1.714 -1.972 =1.773 «-1.773
3.2 9.8  0.82  2.9%  0.0%  2.6%° 0.0%
94.6% - 83.3%1  98.4%  97.1% 100.0% 97.3%  96.9%
| , © o35y o
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% Ap'plications:'

U

Vbc{itioml/csragr gms .(Ggqt,inuad) ek
CUastoesn o .. 0T 0877 -1.05  -0.800
Sl o R T s 1400 13,42
o TelE SV E ) o | 76.0%  80.62 68.9%
PS8 0.631  0.927° 0.657  0.618 ' 0.606  0.467  0.377 ’ T

o . 57.2%  65.8%  61.6% .- '55.8%  57.6%  4B.3% - 47.5% f , <L;§h

' 13.04  8.5% 15,12 11.82 . 6.1 1342 19.72 Y
CL631 0.672 0,858  0.909 - 0.667 | 0.462 ~ 0.404  0.357 .

63.9%2  71.7% 76.4% , 58.3%  61.6% 45.6% 5L.4% , "
11.5% . '8.5% - 3.6 11z 20.52 19.3%2 '17.2% L .

GM297 ©0.583 . 0.955  0.4%  0.417 °0.390 0.680 0.328 | .

. / .
-58.1%  76.4%  S54.7%  47.3% | 48.8%  65.3% .42.22
12.3% S.6% 17,13 2222 17X 673 1258
. . . | L
N ‘ P‘.Jé - ’A ? .
3 ’ - ~ . J.; "‘.«,‘& ﬁ
- Y s .'




%ggliéatinna: Applied algebr&lgéometry course

Total

" JC

- MA

SP

TR

\L168
770

3M327

6

0.727
'70.2%

17.8%
£.598

- 63.72

19.97

.Q.aﬂz,‘
‘71042'

14.9%

0.779

65.9%
13.0%

AT MT
1.000

74638 71.2%
7.9%4  19.0%

1.107

78.6%

0.860

74.7%
11.2%

0.712

0.429

62.9% -
35.3%

0.763

76.3%
13.1%

3;139

*50.0%

27.8%

0.303

51.5%
36.3%

0.667
70.6%
18.7%

¢ :

 0.754

64.92

. 19.3%

. 0.892
76.92

15.4%

0.643

70.0%
15.7%

0.398
56.6%

| 26.1%

\

« .

0.67
59.7% .
19.62 -

FD70

0.907
76.0%

~1.056

. 76.7%
15.9%,

12.1

0.553

63.2%
26.42

0.382
55.9%

35.3%

1.356
93,3%
-3.4%

1.131 -

88.5%
8.2%

-

&3
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mnn::tonr Reaeuree hncklets - N
In addinnn :n items umm to :hs goals of - achool :pr.hmtius

*a

-

"a sat of items in the :esourcu see:iun of t.he qu“tiamm: ;lln per-
~ tained to thc role of appliu:icns. - nspandnn:s were asked to rugt :o
) \:he dasiubility of resource bo#kiets conuining appnestinna. m:g VaS

a high level of suppo:: (80% a:lnhave) for sych mmi&ll in all nnplu. ’

hd

" only exceptions :o this wa:rT prahleu solving; suppo:: wvas weak

.——

(&.22) for' Tesource books withip:obim that appul to girls IPBSIS], | c_ : x
| | A gnd even weaker (40 2Z) fo: :esdurce hacks of p:nblm writ:nn upe:iallir \ :
| ' | £c: et:hn:i.c ma:i:y studencs [P$521] In both csses, the pe:mtages of L \
| | those who ‘would “zather not he hnthered with t:h.is" oF ‘definitely wulé | -
not want t:his" were approximately equ@valen: te the /percent:sges of those o |

“wauld defi.nitely m: this“ or :hought they ":hight be nice to, ha\ze"

o -

S Th T e

i © e
M

It may be that the difficulty in writ:ing such materials was foreseen, it

may be that bias qas operating; 9: it simply may be :ha: no need for such.

v —_ | N A
T materials was perceived. T ‘ : S Liw

b

-
L
n
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Applications: Resource booklets | ’ b
Total . AT . MT Jc MA - SP TE PR ‘S8 T
FDA9  1.202  1.242 1,143 1.413  1.000 | -
g 86.9%  84.9% ' 86.6%  91.3%° 87.9% ° R
| 6,14  7.1%  6.7%° . 2.2%  6.0%° L
ALI4E  1.369  1.179  1.435  1.606_  1.464 : B
{ : -
‘ 89.3% ¢ 85.3% ' 91.3%  96.9%  85.7% i
| 2.22 | 4.3%  1.7%2 0.0z  0.0% 5
{AL152 0.923  0.979  0.896 . 0.539  0.821 | o
é 81.2%  84.2%  78.3%  84.8%  78.5%, ) .
'~ 9.6% 9.52  11.3%  '3.0%° 10.7% )
w217 1.498  1.485  1.480  L.744  1.324 5 .
. 95.9%  ©63.8%  97.5%  100.0% 91.2% ’ e i
N\ JL% . 2% 1.6% 0 0.08 2.9% .
a3l 1.427 . 1.49  1.388 1,500  1.325 i’ |
.- 8l.1%  88.6%  90.5%  97.0%  92.5% N '
‘ . 3%2% ’ N 5: lz 3-22 0- oz 2 . 52 -~
ps38s  1.285 1.134  1.389  1.284  1.385° » :
' 90.8% -~ 86.6% - 93.8%  91.2%  92.4% j
2.9% 6.2¢  0.9% . 2.92°  0.0% : t
R4 1.112 | 1.010  1.173  1.207 1.154 , . ;
85.1%  82.4%  84.7%  93.1%z  87.2% . - -
7.1% 9.8% . 7.1% . 6.9  0.0% . .
BP4S4  1.483  1.461  1.582 | 1.517  1.333. .
| 83.3% . 92.2% - 94.9%  96.6%  '89.8% ) ’
3.04 4.9 3.02 0,08 * 0.0%
h A % [l ¢ “‘\
. 3535 ,
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"-- - : ; . ¢ ) . , : , | \
;?L;A' ' Applications: Resource hooklg:; (gontinued) e e

4

,;;’;;f?'irl»’g;i "ﬂ;,;tzﬁf:l!:ﬁ PRy

o BROIAER
w

*  PBSl4 .1.075 1,138 ' 1.105  1.031 .0.833

- 80.7¢  81.62 82.9%  81.3%  70.0% N
? ] 1@.22 e i1, 42 7. 7z\ ‘ 9042 . 16 :72 a ’ ' lz_:‘;,.

& e

(oo OB o,

PBS15 © 0.122 0.126 . 0.076 .0.375 0.000

47.2% . 47.1% . 46.6%  S6.3%  40.0%8 ~ S
34.6%  35.62  36.2% 21.9%  40.0% | .

B IRTE TR R PR T T L L P
- s .

© 'PuS21 -0.167  0.047 -0.250 ~0.219 -~0.433 | e
A "35.8%  42.3%  35.6%  34.4%  20.0% R
P . 40.2%_ | 34.2%  45.2%  37.5%  43.3% : -
i PBS25 1.282  1.372 1.212  1.406  1.133 : |
e . 87.7% 91.9%  84.6%  96.9%  76.6% -7
S 482 7 47%° 5.8%  0.02  6.7%

., M558 1.085  1.198  1.078  1.108  0.812

C L - 83.1%  86.8%  82.1%  §6.6%  71.9%

g : MS590 1.166  1.217  1.125 1,300  1.031 - _

s | :87.5%  90.5%  86.0% . 96.7% - 75.1%
e 5.1% 4.7%  6.2% 3.3z 3.1%

-

e . v 71 1,553 (1:380) ) ‘ \ 1.550 . 1.556 . 1.380

' ' -

e ' 96.5% 94.8% T L 86.1% 96.9% 94.8%
; o 0.6% 0.6 . o L3z 0.0 0.6%

723 1.501 (1.405) . . | 1.579  1.601  1.405 .
o $8.8% * 95.1% : L 98.0%  99.4%  95.1%
"0.9% .0.9% ' | .7 2,08 0.0%  0.9%-




-

Applications as context for instructicn | | S o

" Saveral. se:s of items pe:taining t:o applica:ious mre included in

\

the m:hods portiong of t.he ques_t.ionnai:e_s. -One ‘queried the desirably

of developins eoneep:s or proceéures wi:h.in the cen:ext of :eal-wo:.ld
or applications prohlems (alr.hough the wordiag differed on i:ems). Can-

sis:en::ly st:eng support (above the 802 Jevel) far using applica:ions

as a cantext: for ingtruction in mthemtics was ‘given, with suppo:t even

s:ronger from the iay sample\s than from the p:afassinnal sqmples.

Realism seems to be the key g sqpport. App:eximately 722 of the
lay samples agreed that '?rablems should be realistic even though they

might involve semsitive sacial issues" [782]

° : 5
\ . \

4




' | : — DR : ’ . | | ? ' :i /éﬁ
Applications as context for instruction _ . , R % ‘ AR
I : I . - T ‘ . * 3 . \ . ,*/ : o
= - R - ) . - A
- Total - AT MT L IC MA SP ‘TE. PR s8 | pr
L B .- ‘ o . \‘ ',// .
FD53  1.137 . 1.233  1.094  1.317  0.800 R R

85.01  88.3%7  82.8% ~ 92.7% = 74.2% 7 L
3.92  '3.9%  3.9% | | 0.0%  8.6%
AL1S6 1.256  1.059  1.351  1.485  1.314 | -
 87.6%  8l.4%  90.0%  90.9% . 94.3% | .
2.2z 2.9%  1.8% 0.0  2.9%

PS403  1.115  0.960  1.208  1.000  1.458 '

* 84.3%  78.7%  89.1%  78.6%  91.7% : -/
3.8% 7.12  0.9% | 7.1%  0.0% | | /
' A C :

683 1.481 - 1.45%  1.506 ;A\

95.0% | 94.8%  95.3% -
0.3% o © 008 0.6%

- 699 1.477 S . 1!513 1.444
96.5% o o 97.3%  95.7%

0.9 4 v, 14z 0.6 ; :

‘764 1.383 [ 1.443  1.267  1.386

92,3% . ! 9.3%  90.0%  88.6%:
o 2.5% . f 2.3%  2.2%  4.5%°

782 0.822

71.9%
12.2%°

0.835  0.828  0.720

73.5% ~ 69.0% - 66.0%.
10.3%  18.4%  14.0%

{
) 3 ‘
‘. 1 |
. { '
j
s v ;
- ! i



_Agglications. Simula:icns
Ann:hg: se: di methnds i;ens dealt with the use of sinulaticns,_

in vhich eack student would play the role of a consune: ar worker using
mathematics in a reai-world situation. Appa:an:lga this methnd is.

an accepted teaching strategy for measureman: {MSSQS], with suppor: a:.

. the 70.82 level, and for the generic_(ggnexal)qitems answered for :he-.l
 e1ementary [686] and secondary [702] levels by the SP and TE samples,
where supporttaverages 70%. However, eﬁen on these items, .the JC and MA
samples are not particularly suppartive, and they, along with the MT
sample, are nac particularly suppartxve of che use of simulations in

geometry IGM323], where the level drops to 60.0%.




L
(o)

QAéplica:ions: Simulations * | _f?
_Total AT MT Ic MA SP TE PR SB - pr
"GM323  0.508  0.759  0.410  0.324  0.364
60.0% 72.3%  57.0%  (44.2%  54.5%
19.6% 14.42  24.02 17.72  21.2%
MS596 < 0,856  0.952  0.877 | 0.806  0.529
| 70 .8% 76.2% 72.3% 63.9% 55.9%
9.5% 11.53 . 6.1%  11.1Z2  14.7%
686  0.844 0.862  0.827
71.5% ©70.4%  '72.6%
. 11.3% ) 11.22  11.3%
702 0.816, 0.973 0.667\
C70.9% 79.3%  62.9%
10.72 ‘ N 703% 13!824‘)
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;Agplieaticns. CQnsumer content

As a final bit of evidence as to the responden:s‘ reastinns :o»:ha
area of appligatiags, ﬁhei:(levels of ag:egment‘with content decisions
that involve incorporation of elements of consumer mathematics phrased in
different ways were assessed by a aumber of items. Support was very high

(above the 88% level) for materials including real-world data [PS398],

- iatroducing ﬁercentage in a real-life context [FP422], and teaching abgu:

computers in society [CL619].

Intréducing'bercentage in terms of meéehandizing [RP424, 773] was
alsé given high support (84.3%) by the professiomal samples, but was
given weaker support (66.8Z) by the lay sgmﬁies. .IntfﬁduCingﬁratia as
a methpd for determining the "best buﬁ" {RP427] réceived only 69.12%
support, with specific ;pnsumer skills such as balancing a checkhook

[WN200, 781] only slightly higher at 71. 62 for the professional samples,

" but with the lay samples at the 97% level.

On ome: item on general or consumer mathematics courses, responses from

' both profesriomal and lay samples indicated that approximately 707 favored

having measurement as a strong focus of such a course [MS605, 775] (although

support was low for the MA sample). On a second item, less support from the

professiohal samples (65.3%) and decidedly weak support (&0.92)’frcm the lay

samples was found for having probability and statistics as pazt(of :herl

course [PS410, 779]. Support was low for both MAﬁénd A:vsamples, as well as
the lay samples. | | ﬁ

Data processing for businggs applﬁca;iens {CL630] received a similar
level of- support (67‘22); intérestingly. support .on this item was highest

from the AT sample (78.3%) and lowest for the MA sample (53.6%).

. 361
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Applications: Consumer content

»

&

_Total AT MT JC MA  sP TE PR_ sB 1
WN200 |, 0.835 ©  u.842  0.667  1.C81  0.974 0.750 0.934 3
' 71.62  69.5%  68.5%  75.6%  74.4%  73.7% = 73.5% . &
15.7% 17.9%  21.3%  16.2%  10.3%  11.8%, 10.9% -
PS398 1.506  1.566  1.482  1.429  1.458
. 94.3%  97.0%  93.7%  89.2%  91.7%
2.3% 2.0% 1.8% 3.6% 4.2%
PS410  0.601 0.351  0.459 0.658 0.370  0.962  1.016
65.3%  5L.5%  62.2%  71.1% 48,1z  78.9% - '85.3% -
18.2% 24.82  18.0%  18.4%  25.9%  13.4% 8.2% o
RP422 1.576  1.729  1.443  1.464  1.516 - 1.650  1.574 v
 95.8% 97.92 .91.5%  92.8%  100.0% -96.7%  98.3% .
2.4% 1.0% 4.7  7.1% 0.0z -1.7%  0.0% #
RP424 1.183  1.480  1.236  1.071  0.871  1.117 0,885 ~
84.3%° . 93.7% -88.7%  82.1%Z  74.2%- 8l.7%  70.5%
6.8%. 3.1 5.6% 7.1% 6.4% ~ 6.7%  14.8%
RP427 0.751  1.031. 0.708  0.429  0.581 0.683  0.689
" 69.1% 83.4%  65.1%  60.7%  61.3%  66.6%  63.9%
116.2% 7.3%  16.0% - 23.6%  19.4%  20.0%  19.6%
MS605 0.768 0.636 0.873 0.719  0.512  0.987 0.708
B ' 70.8% 66.6%  72.1%  68.8% '53.7%  81.5%  73.9%
o 13.4% 0 19.2% 8.42  15.6%  17.0% 9.2%  15.4%
cL6ls 1.371  1.225  1.319  1.250  1.293  1.596  1.667
 88.5% 81.0%2  89.1%  90.6%  85.3% . 96.2%  95.0%
4.8% 7.2% 5.8% 6.3% 4.8% 0.0% 1.7%
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_{;_»:plica:ians : Consumer content (continued)
f:-,‘- E , e . . . » . . . o | ’ \
1630 0.692  0.955  0.731  0.531. 0.341 0.635  0.500
| 67.7%  78.3%  67.3% - 62.5%  53.6%  67.3%  58.3% -
15.22  10.8%  12.6%  12.62  19.5%  17.3%  25.02
773 0.662 | o '0.700 . 0.591  0.520
. 66.8% g 68.02  65.9%  60.0%
 15.8% 16.08 . 20.5%  20.0%
775 0.741 0.722 ' 0.809 0.755
70.0% 69.32° “78.7%  59.2%
11.5% 11.82  11.22  10.2%
779 0.064 ) ' 0,000 .0.08¢  0.500
o 40.9% § 38.7%  42.0%  56.3%
. 32.5% 36.92  30.7%  18.8%
781 1.587 1.577  1.538  1.740
. 97.1% 97.4%  96.7% - 96.0%
- 1.8% 1.7¢  2.2%  2.0%.
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Snmmagz Agglications | i ‘.‘ | N S

?:ojactions of 1nc:eased fu:ure emphatis are seen for applica:iens cf

_,1ms:hena:ics (80.9%)," mathematics and ‘careers (64 82), and mathema:ics

for consumers (60 62) o S ‘ , g .

Lay samples gave very strong support (above 95%2) ta the importance

of applicaciens foz salving problems in.everydgy 1ife, gaining skills

necessary for emplayment, andgmaking consumer decisians..

Lay samples gave strong support (83 82) to the impo::ance of mathe—
matics in preserving student options on career and vacational cheiees.
There was strong Support across all samples for mathematics course goals
related to applications. , |
Consumer needs as a goal of ﬁeaching partiéular aspects of mathematics

were strongly supported for all areas except geometry, which is apparently

nct so strongly seen as related to censumerism.

‘Support fcr vocacional/career goals was very strcng (over 802) for deci- |

mals, ftactzons, ratio and p:oportion, whcle numbers, measurement, and

»

‘algebra. Support was minimal for probability and:stacis:ics, computer

literacy, and geometry, however.

Resource booklets containing épplieations were.étréngly supported by all
samples. However, resource books ;qntaining problems writtea toe appeal

to special audience; (e.g,; gir;s, ethnic miﬁori:ies)“were'given very |

lictle support. | |

The use of a%élicaticng as a context for instruction was given consist-

gnalyis:rong‘supporﬁ.' | |

Sitwlations as a teaching method were given moderately strong support

by the AT, SP, and TE samples, but were only minimally'suppcrted by

the MT, JC, and MA samples. ‘ : .

. 3g4
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content involved.
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] Suppa:: for in:a:pca.a:i.ng elenanr.s of consumer m:hm:ics :gnged

from st:ong (882) to modera:ely strons (672) dependins upen the spacifie |
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less suppertive, and the MA sanple gave Iits:le support (28 5%). In all

' . ; “ R L
58
Individua.‘tizatien S N .

- The p:efus.{ensl and lay sa.wples were asked vhe:he: individualiution ‘.‘ 2 _
should receive increased emphasis during the 1980: mm Most mn, R

- gave mdere:ely s::ongf.suppert fer ine:mi.ng enphssi.s on indivi&ualizatinn B _ﬁ,

(602 to 652). The JC sample (5I. oz) and t‘he MT sample (44.6%) were somewhat

instances, a la:ger percentage of each sample ehecked "somewhat more

'emphssis" then checked "mueh moze emphaeis“ and 8 substantial pereent.ase
cf each sample (192 to 502) checked “sane emphasis”. Relatively small
percentages would deereese the emphasis on individualization. i
o S ‘ . )
© K Q“'V.
.
- 3686



: " Emphasis on_individualization P T -

.

Total AT wr & M\  SP . TE Total PR sB pE

uF7  0.551  -0.603  0.436  0.510 ©0.088 0.789  0.853 | 0.746  0.766  0.636 0.796

53.2%  61.6%  44.4% 51,02  28.5%  64.5%  65.3% | 59.9% . 58.9%° 56.8% 65.3%
13.4%2 . 19.1%2 -+ 12.32 12.2% 21.5%2  S.22  4.0% | 7.28  6.82  9.12 . 6.12
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Individual study matérials < | o : .

- determine the level of support responding groups would give to psrticular

" 360

R

Other qnes:ions were included in the hody of the survey fcrms ee |

e

aspects of the iadividualization of instruction. The ex:ent to which

‘ :hey would want class:aom teachers tc have individual s:udy materisls © .

was aske& for the a:eas of fractions {FDQ&]. whnxg numhe:s {WN219}.
geometry [GM310], prabability and statistics [PS384], ratio and proportion

{RP4(50], and measu:ement {MSSSS]. while the SP. TE, and PR samples responded

to & generic (general) item.l

In each sample and across samples, there was strong support for the
use of such materials, ranging from 77.8% for geometry to 83.6% for frac:ions.
The SP, TE, and PR samples gave particularly strong support (88.827) at the
secondary level [720] and even more support (92.3%) at the elementary levgl

[708].

389
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.. Individual study materials -
| Total . AT MT Jc M SP. TE PR SB PT
- FD46  1.151  1.220 1.050 " 1.370  1.000 “
SR ‘ 83,6% 84.0¢ 81.72  89.1%  81.8%
e e : ) 701% 6.02 leosz p.ﬁz " 6002
e w2lg '1.038  1.113  0.902 1,205 1.118 . | I : . \
L 1 80.27 82.4%  74.8%  84.7%2  88.2%2 S _ . Vol
' 7.92 9032 k‘ "_9.72 52062 2-92 * . ‘ .
: GM31C 0.956 , 1.114 0.8  1.000  G.875 Y |
. - . 77.8%4 - 78.5%  74.7%  88.2%  .75.0% s
] -t 7.2% . 6.3% 9.5% 8.8% ! 2.5% | \ )
 Ps389  1.044  0.990° 1.106  0.912  1.154 | ) |
\ 79.3%  76.3%  83.2% - 79.4%  73(1% S o @
\ 5092 9032 3.52 2092 7072 ‘. . o V Coe 3. | ]
RP450  0.925  0.941  0.943  0.759  0.949
B  78.4%  77.5% 82.7%  69.0%  76.9% . S L ,
I | 10.8% » 11.7%  10.2%  13.8%  7.7% | | |
‘Ms585 0.980 ' 1.105  0.844 . 1.067  1.031 ) “
77.9% ©. 84.8%  72.6%  80.0%  75.1%
9.52 8062 13-33 3032 ' 3-12 A
_ 708 1.373 (1.700) - ' . 1.371 1.575  1.700 . o
) | 92.3%2 97.0% - .. s2.00 92.5% 97.0% o L
3.9%  0.6% , 5.92 1.9%  0.6% . T
. 720 1.259 (1.407) | .+ 1.288  1.232  1.407 | 9 -
| 88.8% 90.8% | 89.5%  88.1%  90.8% '
- . 5.3%2  2.0% . - , 0 5.9% . 4.8 2.0% | :
370 : - x | o o B
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362

' Individual study time

Respondents were also qq.eried concerning thei: willinsness to devote -

major instmet;onel time to individualized instruntian. Resp‘ondents were
es}ud the extent to which they would be pesitivelf or :.eget'iveiy influenced
with ;espeet ‘to selecting imstructidnal :gate‘fia"j.s if "more than '50Z of the
instructional time is de\foteql te. student use of individual study materials
to develdp and extend f&eas.f" For the AT, MT, JC, and HA‘samples. t.his'.

B question was asked for fractions {FDS?},\\algebra [Al'..lék}. whole numbers
[WN230]1, geometry [GM321], asurement {MSSQS}, and eemputer literacy
{CL650]. For the other samples. it was asked as a generic (general)
item {677 693, 7831 o . | ' Ny

. The 3enerally low levels of support (26.6% to 49. sz) for this item

4. mway be eeeasioned by the fact that such a large portion (more than 502_)

~ of instructioaal time wasgphecified. It is interz;sting to note that even
with su::h a major commitment required, the AT sample still would be
moderately strong in their support for several content areas, particularly

whole numbers and measurement, and, apparently, such a pos:.t;on would be

supported by the lay samples as well.

372
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Individual study time

PR SB_ PT

Total AT MT Jc MA SP TE
. , : i ’ N
FDS7  0.121 0.243 -0.070  0.185  0.371
40.3% 46.6% 32.8%  43.9%  45.7%
3,62  36.9%- 39.9%  26.8% . 17.1%
AL164 0.018 . =0.010  0.008  0.212 -0.057
| 36.6% 36.2%  36.9%  36.4%  37.1% .
37.7% 40.2%  40.5%  18.2%  40.0%
WN230 0.196  0.600  0.084  0.000 -0.179
43.3% 61.2¢  36.4%  38.5%  28.2%
- 27.8% 18.8%  28.0%. 35.9%  38.5%
M2l 0.185  0.415  0.160  0.029 -0.152
42.1% 51.3%  43.0%.  28.4%  30.3% .
- 31.3% 29.2%  30.0%  29.4%  42.5% |
Ms585 0.397 0.571  0.231  0.722  0.147
49.5% 60.9%2  40.7%  55.5% ° 41.2%
22.7% 20.0%  27.6% 5.6%  29.4%
CL650 - 0.263 0.343  0.264  0.135  0.152 .
42 .8% 46.1%  43.4%  35.1%  39.4%
23.4% 18.6%  23.8%  27.0%  33.3% —
677 0.159 0.289  0.042
43.8% 46.7%  41.0%-
32.2% 25.6%  38.1%
693 0.235 0.220  0.250 _
46.1% . 45.4% - 46.9%
31.0% 32.6%  29.4%

373



e I B

Sen
f

788  0.360 .
50.1% -
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:dividual sgudy'sime {continued)
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0.273  0.477

- 46.8%  564.7%
28.22  22,1% .
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Individualization' Hestegz learnipg model

- should occur .in the 1980s.

In other generic items 1674, 6901 which included as aspect of indi—

vidualization, reSpcnden:s were asked the extent to which they wuuld be

L)

positively or negatively influenced by instructional materials in which

"specific objectives, criterion referenced testing, and other materials

‘are included to encourage use of 'a mastery leafning or an individually

paced model". The AT, Mi,‘JC, and MA samples responded to this item

for the content_areas fiae;iens-end decimals [Fnéal,~whole'numbers

{wN227], geometry [GM320], probabiliry and;sta;istics_[?SAOS}. ratio

and proportion [RP459], problem solving [PB540], and measuremeet [MSSOO]:
The MAcsampie was.notieeebly weeg in its support ‘of this item. :

In each of the remaining samp;es, the.suppcrt ranged from moderate to

strong, with a clear tende?cy fo; higher levels of support to be given

to "basic" arees.sueh as whole numbers (66.8%), frect%pns apd 6ecimals

(66.3%), and‘meesuremeet'(63;92). The SP,sample was qcciceably stronger

in their support than elther the TE or other professional eamples. The

. PR, SB, ang PT samples were highly supportive (92. é/) of a related item

"[760]. This may be primarily an indication of their posxtive response

to the phrase specifled competency levelﬁ in theit form of the item.
The tcpic of mestery learning, w&ich appears elong thh indxvidual—
ization in the incroductory ltems, was also one of those for which some

groups were asked to indicate the degree of change in emphasis which -

[

Total . AT MT JC MA  SP TE

UFLl  0.707  1.025  0.970 o 0.658  0.446
61.4% . 70.9% . 69.7% 60.8%  52.4%
: 12.0%  19.9%

11.6%2  3.8% 3.0%

B D3
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AV o tllantmn A L.

Very small percentages (3. 82 and 3.0:) of tha AT and MT sanples
would decrease e.mphasis on mast:ery lemins but la;ger pereentages of
the SP and TE samples muld (12 oz and 19.92, respectively) While the

inferred ranking of the item for the AT and MT sanples is\vi::usllg :he

same, there is a dec.ided difference in the ranking by the Siand TE

samples, with :he TE- sample giving less relative importance to mastery
Ming. . o . \
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:Individualizati/on s Mastery learning m.d‘el _
Total AT MT I M4 sp - TE PR SB
FD60  0.768  0.990  0.703  0.951  0.114
| 66.3%  76.7%  63.8%  75.6%  34.3% | S -
, 1104% 8072 14-12 L 4092 1701% . - °
Wi227 0.793  0.976  0.786 . 0.950  0.211 | L o
i 66.8% 75.3%  66.7%  75.0% = 39.5% o o
9.3% 10.6% 6.5% 5.02  18.4%
M320 0.506  0.765 0.440  0.412  0.156
54 .2% 64.2% 52.0% 50.0% = 40.7%
17.8% 16.1%  19.0%2  11.7%  25.1% )
BS405  0.414 0.616  0.409  0.143 -0.083
'51.3% © 59.6%  53.6%  39.3%  20.9% .
18.0%  16.1%  17.3%  21.4%  25.0%
RP4SS 0.551  0.622  0.560  0.727 0.152
56.6% 57.8%  57.7% 69.7%  36.4% ; Ce

O 13.6%2 - 7.7%2  14.7% 15.2%  24.3%

PB540  0.451 0.620  0.385 ~ 0.344  0.208
U 54.9% 61.0%2 . 53.8%  46.9%  45.9% 5
-' 180“32: 15.02 18-82 ’ 18072 29022 . . .
MS600 0.722 0.942  0.602 .. 0.972  0.235
| 63.9%  76.9%  58.6% - 69.5%  38.2%.

. 12.6%  8.7%  14.8%  2.87 - 26.5% E o L
.\\31§< 0.742 . - © 1.000  0.512 : -
. 67.9% o - 75.4%  61.3% B

5.1% | o 9.4%  20.32




'gdxviduélizaamn: msterylleaming model (continued)
690  0.761 S T 1067 0.9
| 7.3 .. 80.7%  62.5%
17.7% - B . 8z 26,317 ‘
760 1.357 . B © 1339 L34

92.4% . : S ¢ . 92,5% - 92.0%
3.9% . | . . 4J0% 4.5%
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369 | A

Indivi&u&lizatian. Sggcific aggec:s
. Two 1tens were included tha: pertained to individual study in a8

. .f -

:compu:er—assisced ins:ructinn mode {ALl&?. CLGA&} Al:hgugh the . .
'individusliza:ion aspec: is confaunded wizh.a:he: peints. :he respnnse
patterns p:avide sone addi:innal evidence of suppor: for individualizatinn,

at a mnderately high level (71.62 and 63.5%).

' Reactions to individualizins through project wu:k.ﬁe:e considered by

T

|  another set of itens. Mbderate to scrong suppert was given, as discussed

et ot

in the section on “Out—of-Class Activities and Projects". .

One final set of items of pcssible interest under the in&ﬂvidgalization |
category invoived permitting slower studenﬁs to use a calculator “to |

keep up with the rest of the class". As is noted in the section on "Hse

of Calculators', there was very little support for this idea.

»

o

- 4 qu !
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e ) £
pdividuaiizat ion: CAI =
___ Total AT M7 Jc MA sp TE PR SB T
L1147 0.786  6.705 0.791  1.000  0.786

71.6% 67.4%  72.2%7  81.8%  71.4%
15.5% 15,04  15.7% 9.1z  10.7% .
L6446 0.661 0.760  0.617  0.514  0.667 |
63.5% -  64.0%¢  65.4%  62.1%  57.5% B
13-32 8002 15.02 18.92 18.2%-;“"'“ h -
& - Bl
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Sunmary: In&ividualizatinn '

7o ‘ . L iy : . - o
i

_.® Increasing /the eaphasis on inéividm,tzatian dn:ins the 1980"s vas give.n

 /_ f ' mnderately strong support by the AT, S?. TE, ?R, SB,- nnd PT samﬁles- , . :
- Suppar: vas much weaker from the HE. Jc, and MA samples, hnaever&_rans- ;
: . { . . 1 i : - ' .

m,s from 44.6% to 28.5%: U . S e

O All groups gave moderately s:reng to stzong Suppo:t for giéing class-
room :eachers individual study ma:erialsafor classroom use. ° *;

¢ Very little support was given to devoting more than 502 of instruc:ional
time to studen: use of individual s:u&y‘ma:erials, however, the AT sam~
‘ple did give minimal support for the idaa when used with é;ale aumbers

. and measu:ement.

) Incressing emphasis cn mastery léhrning received moderately strong sup~ e

- N // L
por: from AT aad.MT samples, bu: slightly less Support from SP and TE ' ' / .
samples. — i‘ .

® Specifying competency levels in instructional maﬁerials received very. o //'
& €. - = '—--—-7- “ T -

strong support (above g27%) from iay ‘samples. .
5 ¢ Instructicnal materials wi:h s;ecific‘objectives, cri:erion;referenced
:esting, and other aspee:s of a mas:ery learning cr'individually paced
podel were given mcderately s:rang suppcr: (above 63%) by all prafessional , f
samples except the MA semple which gave very little support (20% to éOA). | /:
¢ Individual study by campucer-assis:ed 1ns::uction was given moderately

2

- s:tang support (71.6% ta 63.5%) VAR f\'_4

an
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(7Y .

' “'variety of questiotgs-z’;
-

. hnif.fatm:inted Praggmlfer Sgcchi‘emgp_. 8

s \ -

for m\in mathematics.

S £

-

- Foux introauetu:y itengs queried :éspogdmts as to the amount of
exphasis that sh_cgld beggiveq in mihﬁﬂtic&tp four groups: wonen
[ur221, mnriﬁies [Us23], gi.fted a:udgn:s'{m‘z&l. and low gchie\re:s

| [UF40]. Fifty percent of the zespondents thought that min7i'/ities ghould

receive about the same e.mphae/is ‘as now, while 40Z indicated this response

¥

The need fpr increased emphagis On Women vas

. perceived py 52.5%, while 38.5% indicated that there st;bu.ld bev‘-._\ increased -

emphasis on minorities. N rf' .

&

. Over 75% of most ‘samples believe that more _emphaéis sh;:uld,‘he given

to gifted students. The JC and MA samples gave the least support of _311'

* samples to these students’_ (60.0% and 69.6%, tes;iee:ive}y)._ Only a small

percéntage of any sample believes that less emphasis should be given to

hthe.gifte:}. however. Support for inc:‘e.asing exphasis on low échievers is

lowex, with ag average of 58.6%Z. for the professionél samples and 66.0% for.

the lay samples. The Mg-'sample ig least.supportive (40.5%), while the

d \ - -

AT and PT samples are m?sﬁ sup}aqrtiv% (72.2% and 77.3%, respectively).

"oy

less that 8.3% indicate? ths_t‘these’ students should be ‘given less"r’suppcr:.

with the exception of the MA sampie (16.4%). St N \
In the remainder o‘ this section, .i:em.s that pertain toc three 'group's
1 \ .

of students with special needs dxe cansidered;'. t g’ifged. girls, and

college-bound students.; Other special groups, including slower students
i . f [

-

and students from ethnic groups, are considered elsewhere in this report.
‘ - : - ‘ { .

- | . R
the non~collegesbound student are also comgidered ia d wide
i ~ P

a

‘the needs of

- v

e
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- A -

Emphasis on particular groups of students A

Total AT Mr_. ___J¢ MA SP - zotal PR SB PT
UF22  0.57%  0.664 0.481  0.617 C.065 ' 0.788 0.767 . )
<Y s2.5% ° 52.1%  44.3%  65.0%¢  47.8%  63.4%7  56.6%
6.88  4.33  2.62 15.02 . 28.37 192 3.3
(F23. 0.338  0.30 . 0.304 0.317 0.196 0404  0.517 ’
38.5% 38.37  36.7%7. 40.0%  35.7%  40.4%7  43.3% .
1.2 11.4% 8.5 18.4%  17.97  '5.7%  6.72 ) | ‘
) ur26  1.069  1.143  1.133 0.7 1143 1.037  1.053 1.326  1.509 1,108 1.067 -
75.1% 75.7%  81.7%  60.0%  69.6%  75.3%  75.6%1  B4.3%7 . 89,28  79.6% - 75.6% _
2.62  2.1%  1.9% -1.72 “0.0%2  4.62 3.8 2,62 1.2 437 - 442 '
UF40 - 0.681  0.935 0.807 0.810° 0.297 0.783  0.525 0.987 .0.966  0.935 1.182 .
58.6%  72.2%  63.9%  67.8%  40.5%  55.0%  49.2% . "66.0%  64.6%  63.4% 77.32 v
8.9% 4.7% 7.62  6.0%  16.4%¢ 8.3  8.2%  2.2% 1,73 4.3 0.02
/ ,
/
///
|



Gifted .gmts o o ; B s e

Support for a mnior-hval prohability and sta:::ueies course .

i

fer high-ability studen:s [PS412] is mderste fron -1 14 pmfusinml

)

sanples (62% to 672), except for the AT sample (54.2:) and g}n ™ - o

~— S

sample (46.0%). Why“the latter sample in particular gives so little
w

, support to the idea is unclea:. The PR and SB smlu both support

this course {783} above the 762 lsvcl, while the ?‘1‘ axnplc gives onl,y
minimal support (56.22).

That oaly bright students should. be taught sil :h:ee types of percent:
problems [RP467] is rejected by every sample (86 6% disagree). as is.

the suggestion [PBSAZ] that "prehlem Qselvi.ug is & fmcrion of . in:elligeqee
and cannot really be taught except to gifted students" (where 90.6;
disagree). Similarly, the ;dea that "division of fractions should be
omitted from the curriculum é.xcep;: fo;" very brishé students" [FD63] is
rejected by 80.0%. B | E |

The use of course units in ratio and proportion [RP422] or in p:l'oblem
solv:.‘.ng [PB503] to identify students who possess mathematical talent
gathers almost twice the expected respcnse 'for the “"undecided" choice
(42.8% and 38 0%, respectively) The remaining respondees tend :c’:ip
negatively towa‘rd the idea in ratio and prog&tion (33.1% disagree)" and

pcsitively toward the idea in problem solving (46.5% agree).
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SR . & g
Gifted students T )
Total AT MT Jc MA___SP TE PR
PS412  0.492 0.406 +.634 0.605 ©0.778  §.538  0.131
— 57.2%  54.2%  61.6%  65.8% 66.6%  55.87  46.0%
- 25.62 " 26.1%z  21:5%  15.8%  22.2%  23.0%  42.6% St EE
1783 0.877 h 0.905  0.899 0525
L 73N - 75.3%  -73.1%, 56.2%.
12, . : 12,92 12.3%  12.52
RP467 ~-1.263  =0.987 ~1.189 -1.265 -1.513 -1.316 ~1.486 ~
7.5% 18.0%  6.3% 5.8 0.0% 7.0% 2.9% . R
| 86.6% 76.9%  87.4%  82.3%  94.9%  85.9%  64.2%
PB542 -1.345  ~1.475 ~-1.086 =1.147 ~1.300 ~1.644 =1.465
5.1 2.0% . 8.4%  5.8%  3.3% _5.1%  4.2%
90.6%  93.0%  87.4%  82.4%  90.0% 94.9%  92.9% .
FD63 < -1.081  -0.738 -1.578 ~-1,500 -1.647 -0.322 -0.885 .
© 14.2% 24.3% 3.7% - 2.6 2.9%  30.5%  13.1%
80.0ic~ 70.0%  91.7%  97.4% 97,12  55.93 - 78.7%
RP422 1.576  1.729  1.443  1.464  1.516  1.650  1.574
« 95.8% ~ 97.9% ., 91.5%  92.8% 100.0% _ 96.7%  93.3%
PB503 0.416  0.448  0.476  0.393  0.419  0.281  0.400
. 46.5%  46.9%  52.3% . 46.4%  48.4%  43.8%7  38.6%
15,54 16.7%  15.3%  21.4%  13.02  17.6%  11.52
" : N
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mm support (6? .zz) was givcn tc p:oviding rmn:u hooks vitg
problems that :ppnl to girls {PBSIS}, t&:ile t:hn idea :m éiffc:an:

p-.-ohm;-soxvsng courses should te aff..-..a ta gixls msm vas cimrla
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Special materiais/coursss for girls — - L

Total . AT MT °JC MA  SP TR PR

pRsis 0.122 . 0.126 0.07%6 ©0.375 ‘o.000 . . N
- i7.2%  47.1%  46.6%  56.3%  40.0% - i

3%4.6% - 35.6%  36.2% 21.8%  40.0% - | ‘
PBS46 -1.701  -1.706. -1.538 -1.765 -1.800 -1.797 .-1.817

3% 3.0% 5.9%  2.8% 008 171 14 - o
04.24  93.2% . .89.0%  94.1% 100.02 = 98.3%  97.22 - g
. - ‘ o ne ) : \ . .




"té'nﬁlnu o

T A et e

Scm many years of high-school

| col Lega-bound s:mr.s study {mle e Alnns: m:f (47.4:) of :u hss mpns L
o | responded "four years"; 35.82 spomhd ":hru years"; and only 16.82 | ‘
O :upmdsd “m years" or less. (In aontmt. only 15 32 indic::ed tha: y.‘
four years of high school mathesatics -hnuld be Paquired £¢: high achnol
gradustion for all students {?61], 25.3: :wmdld "thne yuu"' 46. 62; .
“tw yurs"; and 12.8%, one year or leas. ). R o
A s:l.zable po::inn (63.8%) of the lay samples felt that at 1‘&5: ons
course m mathamatics for the cellege-bomd student . should make extensive
- -~ use of the computer [780]. When asked whe:h_er,o: not college-bouad students
| neaded different computer te‘chniques than vocational studeats [CL657], |
46.52 af the professional smtes disagreed. |
- Haw important is whele-nmber computation as a bas.‘.c skill for callege- .
| bound students? When it was suggested that .these s:uden:s should spend
at leas: three weeks of 